P 0 S T . G H A D U A T K S G U G li R Y 



POST-GRADUATE 

SURGERY 


Edited by 


RODNEY JiIAINGOT 

F.B.C.S. (Eng.) 


Senior Surgeon lo the Eoyat Wolerfoo Ilotpilal and to (he 
SoritJifnd Grnernl Hospital ; late Chief Assistant 
too Surgical Unit, Si. UnTlhotoinexc s Uotpital 


IVith on Introduction 

The Right lion. LORD MOM 

K.C.M.O.. C.H., M.S., r.n. 
!^te PresidetU <3/ the Royal Collcf 


VOLUME I 

IVifh 846 Fiyuree in the Teil 


MEDICAL PUBLICATIONS LTD. 

25 Soho Square, London, W.l 
1936 



Made and Printed in Great Britain at 
The Mayfiovtr Frets, r!ymautk. ^Mlliain Brendon & Son. Ltd. 



K.a.M-o.. c. .. *SD 

m WHO" ,^. riKiicuu'' 

.OTOM.^I. HOE<.W^ IN f- 
OWES SO MUCH 



PREFACE 


In undertaking the production of Vost'Graduale Surgery, an attempt 
has been made to cover as far as possible the whole field of surgery in 
a practical manner. As a certain basic knowledge of surgery has been 
assumed, opportunity has been afforded to devote more space to a 
description of special methods of investigation, to an account of recent 
and approved advances in surgical treatment, and to details regarding 
the management of cases before and after operation. 

This work has been written specially for post-graduates engaged 
in the practice of surgery, for senior resident officers holding respon- 
sible posts on the staffs of hospitals, for Fellowship candidates who 
require more precise instruction in the details of operative procedure, 
and for medical officers of the fighting Services, both at home and 
overseas, as well as for busy general practitioners, wjjo may be called . 
upon to undertake urgent surgical measures and who are desirous of 
keeping abreast with, all the modern developments in surgery. 

The main features of this work include : 

(1) A wide variety of contributions written in a practical and 
straightforward manner by well-known authorities, many of whom are 
teachers and examiners, and each one a specialist in his ou*n subject. 

(2) A profusion of illustrations by eminent artists. These draw- 
ings include pathological specimens, apparatus, special instruments, 
and the individual steps of operations, most of these pictures having 
been drawn during the actual performance of the operation depicted. 
This wealth of detailed illustrations greatly illuminates the text and 
facilitates an understanding of the descriptions given. 

(3) A consideration of some of the more outstanding and ever- 
increasingly important medical aspect of surgerj'. 

In a work of this nature, dealing as it does with such a large number 
of subjects, many of which are closely related, it is impossible to avoid 
a certain degree of overlapping, repetition, and even difference of 
opinion. To the student the occasional diversity of opinion expressed 
may be helpful by encouraging a closer study of such subjects to 
enable him to form his o^vn conclusions. 
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In coinpilmg such a vast and responsible work as this, the Editor 
has been exceedingly fortunate in the invaluable and willing help he 
has received from so many of his friends and colleagues, not only in 
this coimtry but also abroad. 

To Lord Mojuiihan I tender my most grateful thanks for his 
introduction, and for his ready permission to quote certain important 
extracts from his well-kno\vn book. Abdominal Operations. 

I am also greatly indebted to the writers of the various articles 
for their loyal co-operation and for the imstinted efforts they have 
put forward to make their individual contributions a success ; to the 
many authors and publishers who have allowed me to quote from 
their works and in some instances to adapt or reproduce certain illustra- 
tions, the acknowledgnients of which I hope are duly mentioned 
in the captions, text, or references ; to the curators of the museums 
of the Royal College of Surgeons of England and of several teaching 
hospitals for permitting the artists to draw specially selected or 
unusual pathological specimens ; to the various artists who have 
devoted much time and skill in the production of so many beautiful 
illustrations ; and to the publishers for their generosity, their readiness 
in adopting my suggestions, and for overcoming every obstacle in 
order that success might be achieved. 

To my secretary, Miss A. M. Cossham, who has helped me with 
every step of this work, typing not only my manuscripts but also those 
of certain of the other contributors, for correcting all the proofs with 
me, for her untiring work and encouragement throughout our com- 
bined labours over w’bat 1ms sometimes appeared to be an endless 
task, and also for her mauy helpful suggestions during the final stages 
of proof reading with Sir. E. Wynne Thomas, who lias himself been 
of inestimable assistance in this matter, my warmest thanks are also 
due. 


Rodney Maingot. 



INTRODUCTION 


by 

LonD iIoy^^IU^' 

One of tiie defects of English Medicine }ms hitherto been the neglect 
of post-graduate teaching. Happily, adequate steps under highest 
auspices are now beirig taken, not only to make good the deficiency, 
but, almost certainly, to put England in her rightful place of leader- 
ship. 

In London the supply of clinical njaterial is unapproached in 
quantity and unequalied in quality ; the men capable of undertaking 
post-graduate teaching are at least the equal of any. All that has been 
lacking up till to-day has been the desire to make this material and 
these men available for the multitude of those, at borne and overseas, 
who have felt the need of further, more intensive training after imder- 
graduate days arc over. 

Relevant literature also has been wanting. Tbe problems of tmder- 
graduate and post-graduate teaching arc not identical. Search for 
knowledge required in many “ Systems ” lias been arduous and too 
little profitable. No one book gave what the student felt was necessary. 

This new book is therefore lugently needed. Those who work wnth 
it ^vill, I truthfully believe, find that it ^ves them exactly what they 
seek. The work is essentially practical, as it should be. It ■will give to 
the “ Fellowship ” candidate that full and detailed information as to 
indications for operations, pre-operative preparation and post-operative 
care of the patient, and precise details of operative procedures which 
he may seek iu vain elsewhere. 

It will be a friendly book of referoace for those whose dail}^ tasks 
make it so difficult a matter to keep abreast in the modem advance of 
Surgery "which continues to be so rapid. 

One of the amusing faults in the surgical literature of all countries 
has been the repetition from author to author, sometimes for centuries, 
in a few cases for nearly 2000 years, of grievous error. 

"When I first wrote upon hernia an obvious falsity -was, with toil 
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lightened by the fun it gave me, traced back to its remote ancestor 
Celsus. To avoid sncb literary catastrophe tbe authors of this vrork 
have been asked to draw mainly from their oum experience. Such 
choice of authors has been made as Trill ensure that their teaching and 
their practice are representative of the best this countrj' can show. 
Their leadership has been inspiring. Since many of the authors are my 
personal friends, and as all of them bear names honoured by members 
of our profession, I need not do more than commend their work and 
express my delight that so competent a team has been gathered 
together. 

I think the hook will carry another message. It will, I believe, 
convince the young surgeon that, as I have before ventured to say, 
“ Surgery is not only Science, not only Art, it is a Sacrament.” To 
serve a fellow-creature whose health has broken do^vn, whose life is in 
jeopardy is a task not only for a craftsman, but for one with gifts of 
compassion, stirred by an earnest desire to succour and to help. 
Service must rest upon sldll which the surgeon strives always to in- 
crease, and it must come from the heart. Inspired by these motives 
he will make his patient “ Safe for Surgery ” by every device (and they 
quickly increase in numbers and power) of which he is master. He 
will consider questions of operability, and he will endeavour so to add 
to his patient’s reserve of strength that the ordeal faced will be met 
with courage, confidence and success. 

For us as surgeons an operation is an incident in the day’s work, 
but for our patients it may be, and no doubt it often is, the sternest 
and most dreaded of all trials, for mysteries of life and death surround 
it, and it must be faced alone. Those who submit to operation are 
confronted, perhaps after long and wearj' days or months of suffering, 
nith tbe gravest issues, and far more often than many of us suppose, 
they pass into the vallej* of the shadow of death, and, in stark dismay, 
wonder with Beatrice in her aching solitude and panic what will come 
to pass 

“ ... if there should be 
Xo God, DO Heaveo, no Earth in the TOid world, 

The wide, gray, lampless, deep, unpeopled world.” 

To give courage to those who need it, to restore desire for life to those 
who have abandoned it, with our skill to heal disease or check its 
course — this is our great privilege. Ours are not the mild concerns of 
ordinary life. We who, like the Happy. Warrior, are “ doomed to go 
in company wth Pain and Fear and Bloodshed,” have a higher mission 
than other men, and it is for us to see that we are not unworthy. 
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Section 1 

GENERAL ANAESTHESIA 
CHAPTER I 

IMode of Action op ANiESTHETic Agents 

It is now generally recognised tliat general antcsthesia can be produced 
in at least* two diScrent ways. 

In tbe first place, when an inert gas which is soluble in blood is 
inhaled, it will displace oxygen in all the body fluids until the cells which 
have the highest oxygen consumption cease to function. There is 
evidence to indicate that these cells are those of the cerebral cortex, 
Bo that the first main effect of the inhalation of the gas will be loss of 
consciousness. If sufficient oxygen be now added to the inhaled gas 
to maintain this constant percentage, general anoesthesia will result. 
Nitrous oxide is the best example of a soluble gas which acts in a purely 
physical way by replacing o^grgen. 

Secondly, if a volatile lipoid’soluble drug be inhaled, it will enter 
those cells richest in lipoids and by exerting a toxic effect will cause the 
cells temporarily to cease functioning. It is probable that the actual 
mechanism is a reversible coagulation of protein. Chloroform is a drug 
which acts in this way, and the resulting ancestliesia is far more profound 
and is accompanied by much greater muscular relaxation than that 
afforded by the “ oxygen-replacer ” method. Unfortunately other 
cells besides those of the cerebral cortex are rich in lipoid bodies, and 
in rare instances the transient toidc effects of the dnig may be re- 
placed by permanent changes, as in atrophy of the liver. The lipoid- 
soluble drugs also affect the metabolism of the body as is shown by 
changes in the blood-sugar and blood-urea values, etc. Unlike nitrous 
oxide, these drugs are not eliminated as quickly as they are absorbed, 
and hours and even days may elapse between the end of their adminis- 
tration and their complete removal from the body. 

Between the two extremes of nitrous oxide on the one hand and' 
chloroform on the other, the remaining anesthetic agents can be 
3 
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placed in a definite order as regards toxicity, rate of elimination and 
degree of muscular relaxation obtainable. The following table is 
arranged sllo^Ting this order for the commoner ana3sthetics. 


Anasthetic 

Agent. 

Nitrous oxide. 

Toxicity. 

Nil in presence of ade- 
quate oxygen. 

Musctilar 

Relaxation 

Obtainahle. 

Practically nil vrith- 
out “ secondary 
saturation ” or 
premedication. 

Rale of 
Elimination. 
Equal to that of 
its absorption. 

Ethylene. 

Slight. (Nausea sonic- 
tunes marked.) 

Poor. 

Eapid. 

chloride. 

Slight. (Nausea nsnal, 
vomiting sometimes.) 

Fair. 

Itapid. 

Ether (di-ethyl). 

Fairly high. (Often vom- 
iting, headache and per- 
sistent taste and smell.) 

Good. 

Slow. 

Chloroform. 

High. (^'omitiDg some- 
times severe with acid- 
osis. AUo cardiac 

effects.) 

Excellent. 

Very slow. 


From the foregoing very condensed account, it will be obvious 
that it is desirable to keep as near the “ oxygen-replacer ” end of the 
scale as possible, using only sufficient of the lipoid-soluble drugs to 
seciue adequate relaxation for the proposed operation. This, then, 
constitutes the ideal in modem general onajsthesia. 



CHAPTER n 

Nitrous Oxide, Ethylene, and other Hydrocaroon Gases 

Nitrous Oxide is a colourless and odourless gas prepared from 
ammonium nitrate. Tlie gas is stored in litiuid form in cylinders 
at a pressure of atout 1500 Ib. per square inch. Until recently these 
cylinders 'were made of heavy carbon steel, but nickel-chrome-molyb- 
denum steel of greater strength and corresponding lightness is now being 
employed. Commercial nitrous oxide is extremely pure, and can now 
be regarded as free from water, from tbe higher oxides of nitrogen, and 
from carbon monoxide. A small percentage of nitrogen is usually 
present, but most of this is given ofi in the gas first delivered from the 
cylinder. 

It has already been noted that nitrous oxide is rapidly absorbed by 
the blood through the pulmonary alveoli. The gas then acts in a purely 
physical way by replacing oxygen, and produces no 
toxic effects whatever unless gross anoxrcmia is allowed 
to occur. 

nitrous oxide and air 
Nitrous oxide can be administered for short 
operations not requiring muscular relaxation with 
the simple apparatus illustrated. Pure gas is inhaled 
from the bag with the valves in action until 
ansesthesia is established (usually shown by a change 
in the respiratory rhythm accompanied with slight 
stertor), after which the three-way stopcock is 
alternately moved to “ air ” and ” rebreathing ” as 
requisite. It is not always possible to avoid a mild 
degree of asphyxia mth this method, so that it 
should not be used in cases of uncompensated cardiac 
disease, respiratory obstruction, etc. Since young 
children are particularly intolerant to oxygen i.— AppARiTPs tor 

deficiency, it is usually impossible to ancesthetise Kitbous Oziss ASD Air. 

6 
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tbem satisIactoTjly 'witli nitTous oxide and air. "Wlien employed in 
suitable cases, however, this method is extremely safe and satisfactory, 
one series of no less than 300,000 administrations having been recorded 
without fatality. 


NITEOUS OXIDE AND OXYGEN 

If pure oxygen is added to the inspired nitrous oxide in a definite 
and adjustable proportion, a smooth continuous anesthesia can usually 
be maintained pro\ided that the patient has had adequate premedica- 
tion (see page 19). In order to attain this end, various types of 
apparatus have been designed. These operate on three main principles. 

Continuous-jloio Apparatus.' Here the gases flow at a constant rate 
so that partial rebreathing by means of a bag and expiratory valve is 
necessary. The rates of flow and consequently the relative proportions 
of nitrous oxide and osy’gen are measured by means of : 

(1) “ IVet ” flow-meters, the gases either bubbling through or 
depressing a column of water. 

(2) Bobbin type flow-meters, where the rate of flow can be estim- 
ated from the height of bobbins enclosed in transparent tubes. 

(3) Gauges which are calibrated direct in litres per minute or 
gallons* per hour. 

liiteTinitie)it-jloio Apparatus. In this type of machine the gases 
normally flow during inspiration only. If desired, the pressure can 
be raised to any reasonable degree without upsetting the proportions 
of gases. AVith this type of apparatus, partial rebreathing is usually 
desirable, but is not essential, and great accuracy in gas percentage is 
possible. 

Chsed-drcuil Apparatus. Total rebreathing i.s employed in this type 
of machine, the carbon dioxide being absorbed either by caustic soda 
solution or, more generally, by granulated soda-lime in a container 
which is situated either close to the face-piece (see fig. 0) or on the 
main apparatus. In the latter case, double wide-bore tubing with valves 
is usual in order to ensure a one-way flow. This principle provides ex- 
tremely quiet respiration, and affords great economy in nitrous oxide, as 
when anJDSthesia has been established, oxygen only need theoretically 
be added. In practice, however, very small additional amoimts of 
nitrous oxide are necessary. In order to obtain the best results, it 
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Tt^. 0, — Carbos Dioxidb Absorbbr, (roBsaarR's.) 


is essential to nse non-liygroscopic dust-free soda-lime. Tliis material 
can now be obtained coloured green, a change to bromi sbo\ving that 
it has become exhausted. 

In order to cnsiue the even flow of gas, it is desirable to employ 
reducing valves on nitrous oxide cylinders, used witli continuous-flow 
and closed-cbcuit machines. The o^gen flow, on the other hand, 
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remains reasonably constant if a simple fine-adjustment valve of good 
design is employed. 

Practically all types of gas-oxygen apparatus liave provision for 
the addition of ether, chloroform, and carbon dioxide to the inspired 
mixture. 


ETIIYLENE 

is an uiisaturated hydrocarbon gas haraig the chemical formula CjH 4 . 
When chemically pure, the compound has a faint ethereal odour, but 
in its commercial form the smell is iu\ic1i Etrongcr and more unpleasant, 
resembling that of acetylene. 

Ethylene can bo given in the same way and with the same apparatus 
as has been described for nitrous oxide. The chief differences betu'een 
the two gases are the higher percentage of oxygen which can be 
employed with ethylene and the better relaxation obtainable. 

The main disadvantages of ethylene are its smell, its explosibility 
when mixed with air or o-xygen, and the teiidency to cause prolonged 
nausea after operation. 

Ethylene is used extensively in America b\it in this country the 
general opinion seems to be that it shows little advantage over nitrous 
oxide oxygen with minimal ether. 


OTirER flYDROCARBON CASES 

Purified acetylene, CsHj, under the title of “ narcylen ” is used as an 
anrestbetic fairly extensively in Germany. The gas is used in a similar 
way to ethylene, the unpleasant odour being disguised by pine essence. 

Experimental work is still in progress with regard to the use of 
jyrojyylene and its isomer cyclopropane for ancesthesia. Although encour- 
aging results have been obtained, it is too early to express any definite 
opinion on the merits of these two gases. On the whole cyclopropane 
seems to offer most possibilities, but at present its price is such that 
it can only be used in closed-circuit apparatus. given in this 

way with a high proportion of o^g^gen, cyclopropane gives good relaxa- 
tion with a very rapid recovery. The writer has been considerably 
impressed with the excellent results obtainable with cyclopropane in 
major thoracic surgery. 



CHAPTER III 


Ethyl Chloride, Ether [di-ethyl and di-\tnyl], Chlorofoeji, 

AND EvITAN 

ETHYL CHLORIDE [CaHjCl) 

is a gas at normal temperatures and pressures, but is usually stored in 
liquid form in small glass containers fitted with spring lever taps. The 
pure drug has an unpleasant smell which is disguised by most manu- 
factuieia by the addition of a small quantity of eau de-Cologne. 

An impure form of ethyl chloride can be obtained in ampoules fitted 
with a very fine jet, and is intended for freezing the skin in order to 
make small incisions. This method is of little use, as thawing maybe 
extremely painful and the vitality of the tissues may bo impaired. 

The pure drug may be administered in order to produce general 
antesthesia by the closed or the open method. If the former technique 
be adopted, it is wise always to insert a dental prop before the induction 
is begun in. case masseteric spasm takes place. Ethyl chloride given 
by the “ single-dose ” method is extremely useful for short operations 
in children, but its administration should not be continued indefinitely. 
It can, however, be used as a preliminary to open ether for longer 
operations in children, but this sequence is not so satisfactory in 
adults. The drug can be used in a Clover’s inhaler to start a closed 
ether induction if nitrous oxide is not available. 

“ Sonmoform ” is a mixture of ethyl chloride, methyl chloride, aud 
ethyl bromide having a similar eflect to ethyl chloride. 

ETHER (CiHsliO 

A great deal of research work has been carried out upon di-ethyl 
ether since its adoption for anesthesia in 1842. At the present time 
the product of rej)utable manufacturers can be regarded as practically 
free from aldehydes and perocsides. Subsequent decomposition is 
retarded by storage in opaque containers, preferably lined with copper, 
by saturation with carbon dioxide, or by the addition of traces of 
10 
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hydioquinone. Many 
attempts have been 
made to disguise the 
unpleasant taste and 
smell of the drug, one 
of the most successful 
being the addition of 
10 minims of pure oil 
of peppermint to the 
pint of ether. 

The induction of aiisKthesia by means of 
ether in adults is still usually accomplished by 
means of Clover’s inhaler or one of its modi- 
fications. The high carbon dioxide percentage 
obtaining in closed inhalers causes deep respiration 
and consequently rapid narcosis. Nitrous oxide 
or ethyl chloride can be used as a preliminary to 
etber in Clover’s inhaler, and this sequence is 
convenient for the general practitioner who has 
no elaborate apparatus. Ether ansesthesia is 
generally maintamed by an open or semi-open 
method, as the prolonged Iiyperpncoa \vhich 
would occur if narcosis was continued ^vith a closed inhaler is 
undesirable. Warmed vapour delivered from Shipway’s or some 
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similaT type oi appaiatus is preferable to douching the outside of 
the mask ^vith liquid ether, but gross overheating should be avoided 
as this causes excessive sweating. It has already been emphasised 
that, if facilities permit, the addition of a small amount of ether vapour 
to a mixture of nitrous oxide and o^gen is preferable to the use of the 
pure drug. Ether is now generally administered in this way either 
with a face-piece or by means of an endotracheal tube. 

The intravenous infusion of 5 per cent ether in saline and the rectal 
instillation of oil-ether are now seldom employed. 

If any considerable amoimt of ether is to be administered, a full 
dose of atropine should always be incorporated with the pre-operative 
medication to avoid undue salivation, while “ de-etherisation ” with 
carbon dioxide should be practised at the end of the administration. 
If a carbon dioxide cylinder is not available, recourse may be bad 
to the portable "sparklet” device. The carbon dioxide in the inhaled 
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mixture should not, as a nile, exceed 10 per cent. There is no doubt 
that the routine emplojnnent of CO^-air or COj-oxygen mixtures after 
prolonged ether anajsthesia diminishes the incidence of pulmonary 
complications. 

" Late ether convulsions,” so called to distinguish them from the 
innocuous ether tremor ” occasionally present in light aniEsthesia, 
have recently been the subject of much investigation. The condition 
is commonest in hot weather or when the ether or its vapour has been 
heated. It usually occurs during deep or prolonged anesthesia especi- 
ally in the presence of sepsis, and has been described udth all types of 
administration. The cause of these convulsions has been variously 
ascribed to overdose, to impurities in the ether, to cerebral cougestion, 
and to alkalosis. If the condition is recognised in its initial stages, it 
can generally be aborted by the inhalation of carbon dioxide and 
oxygen, by raising the patient’s head, or by momentary compression of 
the common carotid arterie.s. 

Ether causes some metabolic changes in the body and acetonurla, 
hypcrglycffiinia, albuminuria, and a raised blood-urca concentration 
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are common after a prolonged administration. The two former 
changes can be minimised by a suitable dose of insulin given before 
operation. 

It seems probable that some of the other ethers may eventually prove 
of service in anccsthesia, di-vinyl ether appearing to offer the 

greatest possibilities in this direction. This dnig, also kno^m as “ vine- 
thene ” in commercial form, boils at 28® C., and is consequently more 
volatile than di-cthyl ether. There is little difference between the in- 
flamraabilit}” of the two ethm, but the di- vinyl variety is less pungent, 
less irritating, and causes less after-effects than di-ethyl ether. The 
main disadvantage of the new drug is its instability, and it should 
always be used from a fresh stoppered bottle. The writer has been 
favourably impressed with the results obtained to date with this 
drug. 

CHLOROFORM (CHCI3) 

It is unfortimatc that the drug which gives the most perfect surgical 
anrosthesia should be extremely toxic. Chloroform can cause deatli in at 
least three different ways. 

(1) By primary cardiac failure. Two varieties of this condition 
are described ; vagal stimulation leading to cardiac arrest and ventri- 
cular fibrillation. Both these types are commonest during light 
anesthesia, the former probably being unlikely if a full dose of atropine 
has been given previously. The latter variety is thought to be pre- 
cipitated by an excess of adrenalin in the circulation, which condition 
may be occasioned by excessive emotion prior to the induction of 
anmsthesia or by the application of adrenalin to raw areas. It has 
been obsen’ed for many years that women in the late stages of preg- 
nancy appear to be relatively immime from primary cardiac failure 
during light chloroform anccsthesia, but the reason still remains 
obscure. The treatment for the condition is considered later (see 
page 24), 

(2) By gradual paralysis of the respiratory centre from over- 
dosage. 

(3) By acute yellow atrophy of the liver in “ delayed chloroform 
poisoning.” 

Chloroform also tends to lower the blood-pressure and causes grave 
interference with metabolism. All the change.? which have been noted 
with ether occur to an even greater extent with chloroform. Some of 
these can be modified by a pre-operative dose of insulin. 
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From the foregoing considerations it will be seen that chloroform 
is a toxic drug, and its nse should be restricted to a minimum. In 
minute doses, however, the drug may be of great service when com- 
bined with nitrous oxide and oxygen if relaxation is required and ether 
is contra-indicated. Such operations as 
diathermy of the air-passages or ex- 
tensive thoracotomies may be cited as 
examples. 

If it is necessary to give chloroform alone, 
the open lint method is preferable to elabor- 
ate dosimetric apparatus. Chloroform 
vapour is still sometimes delivered into the 
mouth or pharynx by means ot Junker’s 
apparatus. Some safety device should 
always be fitted to obviate any possibility 
of liquid chloroform reaching the deUvery 
tube if the apparatus is wrongly assembled. 

MIXTURES OF CHLOROFORM AJ-T) ETHER 

Various proportions of chloroform and ether are used in mixtures 
but they must be regarded as diluted chloroform possessing all the 
dangers of the pure drug. The added ether tends to make respiration 
deeper and to minimise the fall of blood-pressure which occurs in pure 
chloroform ansesthesia. 



evipan 

Although evipan or, strictly spCiaking, sodium evipan, does not 
belong to the class of volatile ansesthetics, it can conveniently be con- 
sidered here. This drug is the sodium salt of If-methyl-c-c-cyclo- 
hexcnyl-methyl barbituric acid, and has been introduced recently as an 
intravenous aiucsthetic of short duration. The preparation used is a 
freshly made 10 per cent solution of the powder in sterile distilled 
water which is injected at the rate of 1 cc. in 15 seconds imtil con- 
sciousness is lost. The volume of solution injected is noted, and an 
equal amount (in elderly or feeble patients half the amount) is added, 
the maximum permissible dose in adults being usually regarded as 
10 cc. Short operations requiring a moderate amoimt of muscular 
relaxation can often be performed under evipan narcosis alone, and if 
necessary, a second injection can be made. In the uTiter’s opinion, 
however, the “ continuous ” method is preferable to the orthodox 
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teclmique wHcli has been described. The needle is kept in position 
throughout the operation and fluid is injected until reflex movements 
are just abolished. In this way the extremely deep narcosis which 
occurs at the begimiing of the operation by the fost method is avoided. 
The aneesthetist must be prepared to maintain a satisfactory airway 
and to take all the precautions that arc necessary in any other form of 
general ansesthesia. Evipan tends to depress respiration and to lower 
blood-pressure, so that it is unwise to give large closes of morphia before 
operation, and the administration of respiratory stimulants may be 
advisable. Evipan is not recommended for patients who are very 
toxsemic or jaundiced or who have respiratory or cardiac embarrass- 
ment. It should not be given in the sitting or tlic reversed Trendelen- 
burg positions. 

It is difficult as yet to assess the safety of evipan accuratel)’’. When 
given intelligently to suitable patiente, tbc method appears to be 
reasonably safe, most of the fatalities being apparently clue to faulty 
technique. For example, a series of 6,500 administrations in Germany 
resulted in 8 deaths from the method, 7 of wliich appeared to be due 
to overdosage. In the same series, five cases of venous tlirombosis 
and two of tissue necrosis were reported. Other seq\ielco which have 
occurred after eripan narcosis are : persistent drowsiness, headache, 
extreme restlessness, nystagmus, and photophobia, while in children 
mental changes have been noted. 

It must he admitted that some of the fatalities reported recently 
are disquieting, as in several cases there was no obvious error in admin- 
istration, and on post-mortem examination the patients appeared to be 
healthy subjects. It is possible that some of these cases were inade- 
quacy prepurfti heiorehaud, and that syncope resulted from a full 
stomach. 

It should be remembered that while a uon-volatile drug injected 
intravenously provides a simple and rapid method of inducing a short 
anaesthesia, it is much less controllable than inhalation techniques, and 
it is doubtful wliether a pure intravenous narcosis will ever be used 
as a routine procedure. 



CHAPTER IV 

Endotbacheal Anje5thesia 

By endotracheal anesthesia is meant the administration of anesthetic 
vapour through a tube whose distal end lies in the trachea. Tliis 
method was introduced in 1909 and was developed during the Great 
IVar fox such operations as plastic repairs of the face. 

The chief indications for endotracheal anfesthesia are ; 

(1) Operations in which respiratory ohstniction may be expected 
cither from the surgical technique, the nature of the disease, the 
position of the patient, or the introduction of fluids into the aii-passagea. 

(2) Most prolonged operations upon the bead and neck where the 
patient s face is inaccessible to the anesthetist, except those for the 
relief of tosde goitre (see page 45). 

(3) Most prolonged upper abdominal operations in which nerve or 
field blocldng is not employed. 

It should be noted that two distinct techniques are possible with 
endotracheal ancesthesia : 

(1) The Insujjlation method. 

In this case a relatively small-bore catheter is passed through the 
glottis and the anscsthetic vapour is forced tlirough this under pressure, 
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the return flow taking place either round the catheter or through a 
second wider tube whose end also passes through the glottis. . 

(2) The Inhalation method. 

This technique lias tended to replace insufilation and is accomplished 
by passing a wide-bore rubber tube or open-ended catheter through 
the larj'nx, the glottic opening being then completely filled. This tube 
can thus he regarded c.s a continuation of the trachea, and to-and-fro 

10 




FIq. IQ. — CofTTSTOCS-FLOW GAS-OXTOU APFAIUTCS SCrr4BLB rott E'IWDTRACIIEAL 
An^tuxsia. (SUanx's.) 


purpose any continuoiLS or intermittent-flow apparatus can be used, 
but it is advantageous to have a manometer fitted to the delivery tube, 
a blow-ofi valve to avoid excessive pressures, and some device to 
prevent the delivered vapour being at an unduly low temperature. 


Intubation. Tracheal tubes can be passed either tlurough the nose 
or through the mouth according to the requirements of the operation. 
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Oral intubation is best performed under full general ansesthesia untb 
the patient’s head flat {not extended). A direct-vision larjTigoscope 
v-ith distal illumination should be used to expose the glottis. If the 
nasal route is used, a thorough preliminary cocainisation of the nose 



end glottis may enable the tube to be inserted direct under very light 
anassthesla or even with the patient fully conscious. This method may 
be of great use if the mouth cannot be opened. If blind ” intubation 
fails, the tube should he passed through the nose into the pharynx : a 
larjTigoscopo is then passed through the mouth and the end of the tube 
guided by manipulation or by long forceps into the glottis. ^Vhateve^ 
method of intubation be employed, it is essential that no force should 
be used. 



CHAPTER V 

Pp.emedication antj Basal Narcosis 

Fop. many years, nervous patients Lave been given sedative drugs 
before operation with beneficial results. For example, a suitable dose 
of morphia and scopolamine will usually render a patient so sleepy 
that he loses his apprehension, whilst the amnesic effect is such that he 
frequently remembers nothing of the induction of general aneesthesia. 
^lore recently, the tendency has been to go farther than mere “ seda- 
tion,” and to employ drugs which will render a patient completely 
unconscious in his bed before removal to the operating theatre. These 
drags are termed “ basal narcotics,” and it should be noted that wth 
the exception of sodium enpan their dosage cannot safely be increased 
to produce general anresthesia. The basal narcotics in general use wll 
now be briefly considered. 

PAP.ALDEHYDE {QH,«0.d 

administered per rectum in a 10 per cent solution of water is probably 
the safest basal narcotic known. The usual dosage is from 50 minims 
to 1 drachm of the pure drug to each stone of the patient’s weight, but 
it should rarely be necessary to exceed 8 drachms. In this dosage, 
paraldehyde has practically no effect on hlood-pressure or respiration, 
and leaves the reflexes almost imimpaired. This method is of great 
service in nervous children, but adults may complain subsequently of 
the unpleasant smell, since paraldehyde is partly excreted through the 
lungs. Induction and recovery arc usually perfectly tranquil, but 
excitement is occasionally seen. 

AVERTiN (CBraCHsOH) 

or tribrom-ethyl alcohol is usually supplied dissolved in amylene 
hydrate, the resulting “ avertin fluid ” containing 1 gramme of the 
solid drug per cubic centimetre. The rectal injection must be freshly 
prepared by dissolving the avertin fluid in warm distilled water in a 
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concentration of about 2*6 per cent. A few drops of Congo Red dye 
are added to the solution, any change of colour towards blue indicating 
decomposition and an unserviceable preparation. The usual dose of 
avertin is from O-OO to 0-1 grammes per kilogramme body weight, and 
can quickly be calculated from tables. Avertin 1ms practically no smell, 
but causes a fall in blood-pressure and depresses both respiration and 
protective reflexes. It is generally held that avertin should not be 
used in patients ^vith myxeedema, with abnonnally low basal meta- 
bolic rates, or in those wbo are gravely toxtemic. Avertin should not, 
as a rule, be combined with other methods of general or local anses- 
thesia, which themselves cause an appreciable fall of blood-pressuic, 
and cate must be used if the drug is employed for nose and throat 
operations in which blood or other fluids can gain access to the respira- 
tor)’ passages during the stage of recovery. 

BAKBrnmATES 

comprise a very largo group of drugs, many of which have been tried 
as basal narcotics. Some of these compounds in common use will now 
be considered separately. 

Nemhxilal can bo given by mouth in capsule form about hours 
before operation. Three to 4i grains (2 to 3 capsules) is the usual adult 
dose. The oral administration of this drug camiot always be relied 
upon to produce actual unconsciousness, but “ sedation ” and sub- 
seqtient amnesia is usually satisfactory. Nembutal can also be given 
intravenously, the freshly prepared solution being injected at a rate 
not exceeding 1 cc. per minute until a reply to questions can no longer 
be elicited from the patient. 

Sodium amylal can be used in the same way as nembutal, i.e. by 
a freshly prepared intravenous injection, or by oral capsules, each 
containing 3 grains of the drug. 

Sodixnn soneryl is usually administered by mouth in capsules con- 
taining 2J grains each. The usual adult dose is from 3 to 5 capsules, 
depending to some extent upon the patient’s weight. This drug appears 
to exert a more constant effect than docs oral nembutal. 

JhhaTol sodium is also given by mouth in 3 grain capsules. The 
claim that the drug is eliminated more rapidly and completely than 
most of the other barbiturates seems to be substantiated in that 
“ hang-over” effects arc minimized. 

Vernodon is a barbiturate whose molecule contains a bromine 
atom. It has the advantage of being stable in solution so that the drug 
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can be injected intravenously direct from ampoules. The rate of 
injection should not csceed 1 cc. per minute. 

Sodium evipon can be used as a basal narcotic, but is generally 
employed as a short general anaesthetic. It has already been dis- 
cussed on page 14. 

It should be noted that in every type of basal narcosis no further 
depressant drug should be given after operation unless the patient is 
restless or complaining of pain. 

The most reliable antidote to inadvertent overdosage with avertin 
or tbe barbiturates appears to be coramine, a drug which is usually 
given intramuscularly, but wbicli may, in cases of urgency, be injected 
into a vein, Eepeated lumbar pimcturc is also said to be of service in 
barbiturate poisoning, as some of the dnig is excreted into the cerebro- 
spinal fluid. Respiratory diffusion should be treated by 5-10 per 
cent CO, in air or oxygen, combined, if necessary, with artificial 
respiration. 

Basal narcotics should not be given if there is reason to tliink that 
the patient’s hepatic or renal functions are not satisfactory. 



CHAPTER VI 

RESUSCITATIOir 

Restorative measures may become necessary during an operation 
performed under any form of general or local ansestliesia. It is custom- 
ary to distinguish between collapse of gradual and sudden onset, and 
these two types will now be considered separately. 


operatht: shock 

is a term which is loosely but conveniently applied to the gradual 
deterioration in a patient’s condition during a prolonged or severe 
operation. The usual differentiation between primary and secondary 
shock is of little sendee since overlapping invariably occurs. 

The signs of operative shock arc pallor, sweating, coldness of the 
sldn, rising pulse-rate, falling blood- and pulse-pressures, spaced or 
sighing respiration, and a dilated pupil. (The last two signs may ho 
masked by the type of anjesthesia employed.) 

The pathology of shock is extremely complicated and still imperfectly 
understood, but from the ansesthetist’s point of view, the main change 
can be regarded as a diminution in volume of circulating blood, until 
an accumulation in the capillaries of the relaxed muscles. 

The couses of operative shock can be briefly summarised as : 

(1) Loss of fluid (o) by visible and invisible sweating. 

(6) by Licmorrhage. 

(2) Trauma (a) to nerves, producing “ reflex shock ” ; probably 

by exce^tve stimulation of the vasomotor centre. 
(b) to muscles and other tissues producing toxins 
wliich are absorbed and give rise to " histamine 
shock.” It has been proved that chloroform and 
ether sensitise the capillaries to the action of 
histamine so that its effect is increased. Nitrous 
oxide, however, has no such action. 
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(3) Overdosage vritli general or local ancesthetics or oxj'geu 
deprivation from obstructed airway or otlier cause. This, with the 
diminished volume of blood in circulation, may give rise to acidosis. 
Operative shock due mainly to anfesthetic overdosage can be dis- 
tinguished from that produced by other causes by means of the 
“ depression test.” A large volume of oxygen is suddenly added to the 
inspired mixture and the blood-prcssurc is watched. An immediate 
rise indicates overdosage (especially with nitrous oxide and ethylene), 
while no appreciable change means that the shock is due mainly to 
other factors. 

(4) Prolonged loss of temperature from exposed viscera, etc. 
Both general and spinal anfosthesia disturb the normal heat-regulating 
mechanism of the body, so accentuating the effects of heat loss. 

Operative shock is seldom due to one cause alone, and many of the 
above factors may obtain at the same time. 

The treatment of shock occurring during an operation must bo 
adapted to individual cases, but may include the following measures : 

(1) The head should be lowered, and if practicable a steep Trendel- 
enburg position may be adopted. 

(2) Oxygenation of the blood should be maintamed at the highest 
possible level by the observance of a perfectly clear airway and, if 
necessary, by increasing the oxygen percentage in the inspired mixture. 
In certain cases the addition of 5 per cent carbon dioxide may be 
desirable in order to stimulate respiration aud raise the blood-pressure. 

(3) In all severe cases of shock the administration of fluids should 
be undertaken. Unless an immediate effect is imperative, the rectal 
route is to he preferred, since there is no danger of overloading the 
heart, and a prolonged action is obtained. The slow administration 
of 5 per cent glucose in normal saline at 110® P. is the usual procedure, 
and it should be noted that an anscsthetised patient will retain much 
more than a conscious one, a litre being a fair average in the former 
case. Intravenous injection must be carried out with care, the optimum 
effect being obtained when the systolic pressure has risen to within 
10 per cent of that shown at the beginning of the operation. A smaller 
volume of fluid is inefficient while a larger one introduces the risk of 
cardiac dilatation and pulmonary oedema. Six per cent gum acacia in 
normal saline (Bayliss’ solution) is sometimes used for intravenous 
injection with the idea of producing a longer effect by increasing the 
viscosity of the added fluid. More recently, a hypertonic glucose 
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Eokition (50 to 100 cc. of 50 per cent cliemically pure glucose) lias been 
given intravenously vritb beneficial results. This is curious since it has 
been shoivn that the blood-sugar is increased during shock, and that 
insulin simultaneously lowers this value and raises the blood-pressure. 
It seems possible that the chief effect of the glucose is the alteration of 
viscosity produced. Finally, if hsemorrhage has been one of the main 
factors in the production of the shock, a hlood-transfusion may be of 
the greatest benefit. 

(4) The body temperature must be maintained during and after 
operation by such means as an electric cradle or electrically heated 
blankets, which are safer and more efficient than hot water 
bottles. 

(5) The administration of stimulating drugs may be adopted to 
tide over an emergency, but too much reliance should not be placed 
on them nor should tliey be used in cases where the myocardium is 
known to be degenerated. The preparations in common use for this 
purpose arc pituitrin, cotamine, and icoral, all of which are given 
intramuscularly. 


PHD1ARY CARDIAC FAILURE 

is entirely distinct from operative shock, and is characterised by 
extremely sudden onset. 

The signs of this condition are painfully obvious. The patient’s 
colour suddenly changes to a grey pallor, the pulse is imperceptible, 
the pupils dilate widely and do not react, while the respiration usually 
continues for a time and then becomes sighing in character before 
finally ceasing. 

The causes of primary cardiac lailure are various. The condition 
seems to occur most frequently in associatiou with light anesthesia 
produced by chloroform or a mixture containing it. A severe stimulus 
applied during light anzesthesia, the presence of natural or injected 
adrenalin in the circulation and “ status lymphaticus ” may be factors 
in the production of the condition. Frimarj’ cardiac failure has also 
been seen during the injection of local an^thetics, and indeed from 
the mere surface application of cocaine to susceptible patients. 

The ireatmciit of this alarming condition must be instituted imme- 
diately, as the sole hope of permanent recoverj' lies in the restoration 
of circulation before the cells of the cerebral cortex have suffered 
irreparable damage from amcmia, a period which probably does not 
exceed eight minutes. 
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(1) The patient should be placed in a steep Trendelenburg position. 

(2) Artificial respiration must be instituted, preferably by means 
of 90 per cent oxygon and 10 per cent carbon dioxide given under 
slight pressure. 

(3) If there is no response, cardiac puncture should be performed. 
The right auricle is reached by inserting the needle through the third 
right intercostal space close to the sternum and directed towards the 
mid-line. If the puncture fails to elicit any result, 1 cc. of 1 in 1000 
adrenalin solution may be injected through the needle. 

(4) Cardiac massage must be instituted as soon as it is evident 
that cardiac puncture has failed. Having opened the abdomen, the 
heart can often be efficiently massaged in clnldren, but for adults it is 
usually necessary to incise the diaphragm. If no undue delay has 
occurred, most hearts can be restarted by massage, but tbc abdomen 
should not be closed until it appears certain that the regular beating is 
permanent. 
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solution (50 to 100 cc. of 50 per cent cliemically pure glucose) has been 
given intravenously with beneficial results. This is curious since it has 
been shown that the blood-sugar is increased during shock, and that 
insulin simultaneously lowers this value and raises the blood-pressure. 
It ecems possible that the chief effect of the glucose is the alteration of 
viscosity produced. Finally, if hjemorrhage has been one of the main 
factors in the production of the shock, a blood-transfusion may be of 
the greatest benefit. 

(4) The body temperature must be maintained during and after 
operation by such means as an electric cradle or electrically heated 
blankets, which are safer and more efficient than hot water 
bottles. 

(5) The administration of stimulating drugs may be adopted to 
tide over an emergency, but too mueb reliance should not be placed 
on them nor should they be used in cases where the myocardium is 
knovin to be degenerated. The preparations in common use for this 
purpose are pituitrin, coramino, and icoral, all of which are given 
intramuscularly. 


PRIUARY CARDIAC TAILURE 

is entirely distinct from operative shock, and is characterised by 
extremely sudden onset. 

The siffns of this condition arc painfully obvious. The patient’s 
colour suddenly changes to a grey pallor, the pulse is imperceptible, 
the pupUs dilate widely and do not react, while the respiration usually 
continues for a time and then becomes sighing in character before 
finally ceasing. 

The causes of primarj’ cardiac failure are various. The condition 
seems to occur most frequently in association wth light anesthesia 
produced by chloroform or a mixture containing it. A severe stimulus 
applied dmring light anaesthesia, the presence of natural or injected 
adrenalin in the circulation and “status lymphaticus ” may be factors 
in the production of the condition. Primary cardiac failure has also 
been seen during the injection of local anrcsthetics, and indeed from 
the mere surface application of cocaine to susceptible patients. 

Tlie trealmait of this alarming condition must be instituted imme- 
diately, as the sole hope of permanent recovery lies in the restoration 
of circulation before the cells of the cerebral cortex have suffered 
irreparable damage from anaemia, a period which probably docs not 
exceed eight minutes. 
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(1) The patient should bo placed in a steep Trendelenburg position. 

(2) Artificial respiration must be instituted, preferably by means 
of 90 per cent oxygen and 10 per cent carbon dioxide given under 
slight pressure. 

(3) If tiiere is no response, cardiac puncture should be performed. 
The right auricle is reached by inserting the needle through the third 
right intercostal space close to the stomura and directed towards the 
mid-line. If the puncture fails to elicit any result, 1 cc. of 1 in 1000 
adrenalin solution raa)’ he injected through the needle. 

(4) Cardiac massage must he instituted as soon ns it is evident 
that cardiac puncture has failed. Ha\'ing opened the abdomen, the 
heart can often be efficiently massaged in children, but for adults it is 
usually necessary to incise tlic diaphragm. If no undue delay has 
occurred, most hearts can be restarted by massage, but tbc abdomen 
should not be closed until it appears certain that the regular boating is 
permanent. 



Section 2 

LOCAL ANALGESIA 


CHAPTER I 
General Considerations 

Local analgesia is a general term covering all methods of rendering 
a limited area of the body insensitive without abolishing consciousness. 

It is outside the scope of this chapter to go into the many arguments 
which have been evolved for and against the routine adoption of local 
analgesia for surgery, and it is only possible to touch upon the main 
points here. 

In the first place, it has been known for many years that the reflex 
effects of severe traumatic stimuli are not completely abolished by 
general enresthesia, although the deeper the narcosis the less marked 
will be these eSects. If, however, these stimuli are prevented from 
reaching the central ner\'ous system, either by paralysing the nerve 
endings at the site of operation (infiltration) or by paralysing the nerves 
supplying this area (ner\’e or field block), reflex effects such as fall in 
blood-pressure will not occur. 

Secondly, local analgesia may make an operation easier from the 
comparative ischsemia which it produces. Although all local anaes- 
thetics except cocaine are vasodilators, it is customary to incorporate 
adrenalin in the injected solution so that absorption into the blood 
stream is retarded, and the resulting bloodless field may be of consider- 
able ser\’ice in such operations as thjToidectomy. The possibility of 
reactionary h®morrhage after the vasoconstriction has passed off 
must, however, be borne in mind. 

If an operation demands complete relaxation, it may be preferable 
to paralyse the nerve supply to the appropriate muscles with a local 
ana?sthetic rather than to obtain general relaxation by means of a 
lipoid-soluble general amesthetic. This is-especially the case if the 
patient is suffering from pulmonary disease or grave toxa3mia. 

Lastly, minor operations can often be performed single-handed 
under local analgesia, little preliminary preparation is necessary, and 
after-effects are rarely markecL 

On the other hand, local analgesia has definite disadvantages and 
sc 
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contra-indications. For example, it should not, as a rule, be employed 
in children, nor for operations in ■which the injection would have to 
be made through infected tissues. In debilitated subjects extensive 
sloughing may subsequently occur. 

It must not be forgotten that local amesthetics must be regarded as 
poisons ha'ving a special affinity for nerve tissue, and that they can, 
under certain conditions, ^vc rise to severe toxic symptoms and even 
death. These effects are most likely to occur with the more toxic dnigs, 
when large volumes of solution are used, and especially when an 
appreciable quantity is inadvertently injected into a vein. In these 
circumstances, tne vital medullary centres may be affected or primarj’ 
cardiac failure (see page 24) may occur. 

To many patients the performance of a major operation under 
local analgesia alone is an insupportable ordeal, and at the present 
time local methods are frequently combined with nitrous oxide-oxygen 
aniestbesia. It might be thought that the ideal combination would be 
basal narcosis and local analgesia, especially as it has been proved that 
the barbiturates decrease the toxicity of cocaine derivatives. This, 
however, is not borne out in practice. It is impossible to be certain 
that a patient will remain under the fidl influence of a basal narcotic 
for the whole duration of a major operation. If the effect of the drug 
wears off, any stimulus may produce inconvenient reflex movements, 
and, as the patient is in a non-co-operative state, a general ansesthesia 
will have to be superimposed. For example, the writer has induced 
full avertin narcosis in 400 consecutive goitre patients for partial 
thyroidectomy. After careful local infiltration, the operation was 
only completed in 48 cases (12 per cent) ■without recourse to nitrous 
oxide-oxygen. In this instance, the inhalation ansesthesia was no 
disadvantage, but if a purely local analgesia is essential, it is better to 
give the patient a full dose of some sedative (such as morphine-scopola- 
mine) rather than to attempt hasal narcosis. 

Finally, it is useless for the anscsthetist to decide upon some purely 
local technique unless the surgeon is prepared to operate with gentle- 
ness, to avoid undue traction, to speak quietly, and generally to lend 
his sympathetic co-operation. 

The matter may therefore be summarised by saying that, in this 
country local analgesia is frequently used alone for minor operations 
and in combination "with a fight general anaesthesia such as nitrous 
oxide-osygen in major surgery, in order to diminish shock, to minimise 
capillary oozing, and to obtain muscular relaxation ■without recourse 
to lipoid-soluble drugs. 



CIIA1‘TEII II 

Drugs and Apparatus used in Local Analgesia 

Very many drugs Iiavc been used to produce local analgesia, some of 
which will now be discussed. 


COCAINE 

has been employed since 1884, and is a derivative of the base eegonine. 
The hydrochloride in fresh solution is the form generally used, since 
decomposition occurs on boiling. Cocaine is an c.Ttremciy toxic drug, 
and its dangers arc such tliat its use is now practically confined to the 
surface application to mucous membranes, c.g. of tlio nose, eye, and 
larynx. The one outstanding advantage of cocaine over its substitutes 
is its vasoconstrictive action, a property which renders unnecessary 
the addition of adrenalin. 


NOVOCAINE, 

the hydrochloride of para-aminobcnzoyldicthyl-ominoothanol, is now 
used very extensively os a substitute for cocaine. Novocainc is h'no^vn 
under a variety of other names such as elhocaine planocainCt 

and hcrocain. In France the drug may be designated as ndocaine, 
syncaine, and sciirocaine, wliilc in America it is usually known as 
procaine (U.S.P.). Kovocainc is also the analgesic principle in the 
preparations known as spinocain, gravocotine, diiracaine, and novuiox. 

For infiltration and field blocking, novocainc is generally used as a 
freshly prepared 0*5 per cent solution in 0*0 per cent saline which may 
be boiled for five minutes. Since novocainc is a vasodilator, it is 
customary to add adrenalin solution, making a final dilution of about 
I in 400,000. In an average patient, not more than 300 cc. of this 
preparation should be injected at one time. For nerve blocking tech- 
niqiies, 2 per cent novocainc is frequently employed, in which event a 
dosage of 40 cc. should not, as a rule, be exceeded. It is important to 
remember that novocainc, in common with most of the other cocaine 
substitutes, is decomposed by alkalis, so that pure water unmixed uith 
sodium bicarbonate must be used for the sterilisation of syringes, 
needles, etc. 
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PERCAINE 

(Imown as nupercamc in America) is not related clicmically to cocaine, 
but is a qiiinoline derivative liaving tlic name butyl-oxycinclioninic 
acid dietbylcthylendiamidc hydrocliloridc. This drug was introduced 
in 1929 and lias displaced novocoine to some extent. Percaine appears 
to be one of the most promising substitutes for cocaine as it is very 
effective for surface application (unlike novocaine), and has an ex- 
tremely prolonged action, often exceeding three hours. For infiltra- 
tion analgesia and field blocking the very Ion* concentration of 1 in 
2000 is adequate, adrenalin usually being added to coimtcract the 
vasodilatation. Percaine is also often used in a 1 in 1500 solution for 
spinal block (see page 35). > 

Among the more recently introduced local anaesthetics, pantocain, 
neolJiesin, and diothane appear to show the most promise. 

Amongst the many other cocaine substitutes which have had n 
more or loss prolonged trial, but whicli are now seldom employed, are 
acoine, alypin, apothesine, horocaine, hutyn, eucaine, hohcaine, quinine 
and urea hydrochloride, stovaine (amylocaine), iropacocaine, and tutocaine. 

The apparatus necessary for the induction of local analgesia is 
simple. An ordinar}' 10 cc. Record type syringe is quite usable, but 
it is better to employ a special syringe fitted with an eccentric needle 



mount, a needle lock, and finger grips. The needles should he made 
of stainless steel, and must be sharp. A very fine short needle is 
necessary for the iutradermal wheal, while a longer and stouter one is 
used for the deeper injections. For extensive infiltrations and field 
blocking, the continuous-flow fringes save a considerable amount of 
time as the upward motion of the piston automatically refills the 
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they must also be iiifiltratecl, the exact procedure beiug determined 
by the nature of the operation. The hflcmatoma-injection method for 
setting fractures is a special form of infiltration analgesia and is 
cousidered elsewhere. 

Field Block 

This consists in creating walls of analgesia encircling the operative 
field. The solution is distributed in certain definite planes so that it 
will paralyse all the nerves crossing them, although no attempt is made 
to localise individual nerves. 

Field blocicing can be accomplished in three different ways : 

(1) The creation of walls of analgesia perpendicular to the skin 
surface and involving the entire thickness of the tissues in which the 
nerves lie. These analgesic walls meet at their extremities and form a 
polygon de.scribed around the operative field. This technique was 
once described as “ Hackcnbruch’s rhombus.” 

(2) The creation of walls of analgesia obliquely to the skin surface 
involving only a part of the tissues, but meeting below like a cup. This 
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metliod is applicable to the ex- 
cision of small superficial tumours 
or to tlie removal of foreign bodies 
wbicb are. fairly near the surface. 

(3) The creation of a single 
wall of analgesia may be sufficient 
in certain areas of the body. For 
example, a wide area of in- 
sensitivity results from a field 
block along the costal margin, 
and this may suffice for such an 
operation as gastrostomy. 

Further examples of field 
blocking are discussed in the 
next section of this book. 



AUC. A^X9■^I^T13ED iKZK SHOWS 8IUVXO. 


NERVE BLOCK 

In certain areas of the body, it is possible to block tbe sensory 
nerves supplying the site of operation at some point remote from that 
site. This can be done in tu’o ways : 

Intra-neiiral bhcl’. The aneesthetic solution is here deposited within 
the nerve sheath. This method frequently leads to degeneration of the 
nerve, so that it is only employed when a permanent analgesia is 
required. Examples of this technique are the injection of the Gasserian 
ganglion for trigeminal neuralgia and the blocldng of large nerves in 
limbs previous to their section during amputation. Alcohol is gener- 
ally used for this purpose. 

Para-neural black. In this case, the an^thetic solution is deposited 
in such close proximity that it bathes the nerve but is outside its 
sheatb. Examples of this method are splanchnic and spinal blocks 
both of which are considered later (see page 35). 


FREEZINO ANALGESIA 

If a fine spray of ethyl chloride is directed on to one area 
of skin a white, insensitive, frozen patch soon develops and a 
small incision can then be made relatively painlessly. The 
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method cannot be xecoraraended as the subsequent thawing may 
be extremely painful and the vitality of the tissues may be 
impaired. 

ENTRA^rENOUS AKD 1KTRA-ARTERL\L LOCAL ANALGESIA 
These methods are only applicable to operations upon the extremi- 
ties, and are now rarely used since other methods give better results. 



CHAPTEB IV 
Spinal Ajjalgesu 

Attempts to block the nerve trunks of the cauda equina were made in 
1896, but the method was not a practicable one until stovaine vras 
employed in 1906. 


ANATOMY AND PHYStOLOQY 

There are two ways in which several spinal nerves can be simul- 
taneously blocked by one injection. In the first place, the ancesthetic 
fluid can be deposited in tbe peridural space by means of an injection 
either through the sacral hiatus (caudal block), or through a puncture 
to one side of the interspinous ligament just piercing the ligamentum 
fiavum (extra-dural spinal block). Secondly, tbe solution can be 
injected into the cerebro-spinal fluid (subarachnoid spinal block). 
The latter method is more certain in its effects, and is tbe one usually 
known as spinal analgesia. The solution is introduced at a level no 
higher than the space between the second and third lumbar vertebra) 
in order to .avoid any possibility of damaging the lower end of the 
spinal cord. 

Solutions used. Since the specific gravity of cerebro-spinal fluid 
varies in health between 1*004 and 1*010, it is impossible to employ an 
exactly isobaric solution. Until recently a small volume of a relatively 
concentrated solution of novocaine, stovaine, or tropacocaine was 
commonly used, since these drugs are ineffective in low concentrations, 
and the solutions were invariably hyperbaric. The main disadvan- 
tage of this method is tbe inconvenient spread of the fluid towards the 
head by gravitational diffusion if a Trendelenburg position is necessary. 
The effective duration of such an analgesia rarely exceeds one hour. 
Novocaine-alcohol solutions (such as spinocaine and light duracaine) 
were introduced in order to limit the spread, and although these pre- 
parations are imdoubtedly bypobaric in vitro, it is now widely thought 
that, after injection, the alcohol rapidly diffuses into the cerebro-spinal 
fluid, leaving tbe heavier constituents to spread as before by gravita- 
tional diffusion. The introduction of percaine in 1929 profoundly 
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modified the technique of spinal analgesia, as this drug acts in such 
extremely low concentrations that it is now possible to use a tnie 
hypobaric solution ^vithout the addition of alcohol. The usual pre- 
paration is 1 in 1500 percaine in 0*3 per cent saline, which has a specific 
gravity of 1'00345 at 15® C. 

"With this technique, the subarachnoid space is treated in exactly 
the same way as the tissues in an infiltration analgesia, a relatively 
large volume of dilute solution being injected, the height of analgesia 
being regulated by the amount of solution used. It is now generally 
recognised that this method gives considerably better control than the 
older techniques, and possesses the additional advantage of securing 
a longer analgesia, often exceeding three hours. The “ hypoharic 
percaine ” method elaborated by Howard Jones will, therefore, be the 
one subsequently described. 

Indications. The view held at present is that spinal analgesia can 
he usefully employed for extensive operations below the level of the 
diaphragm involving much shock, particularly in patients suffering 
from, or liable to, pulmonary diseases. 

Contra’indicalions. Spinal analgesia should not, as a rule, bo 
employed for patients who have abnormally high or low blood- 
pressures, or who have suffered from any disease of the central 
nervous system. High spinal blocks should be avoided if the patient 
has any form of respiratory obstruction or other interference vith 
normal respiration such as a recent phrcnicotomy, thoracoplasty, 
or artificial pneumothorax. Finally, the method should never he 
employed if there is sepsis in the region of the proposed lumbar 
puncture. 

Technique. About 45 minutes before operation, the patient is 
given a suitable close of morphine and scopolamine, his eyes are lightly 
bandaged, and his ears plugged witli wool. Upon arrival in the aiucs- 
thetic room, the lateral position is adopted and the knees are drawn 
up towards the chin. The skin having been sterilised and the surface 
markings defined, a lumbar puncture is performed, usually between 
L.2 and L.3. The best type of needle is one of stainless steel 8’5 cm. 
long, 1*2 mm. in diameter, with a 43° bevel, and provided with a 
stilette. Ha\*ing obtained a flow of clear ceiebro-spinal fluid, a 20 cc. 
Record s}'ringe containing the percaine solution is connected to the 
needle. The fluid should be at body temperature and is injected 
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slowly. The dosage will depend on the desired height of analgesia and 
the build of the patient. High abdominal operations necessitating a 
block up to D.4 or 5 w’ill require from 14 to IG cc., while an analgesia 
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extending as far as the umbilicus is usually attained \nth 10 to 12 cc. 
Simple caudal block can be made by injecting 0 cc. between L.4 and 
L.6. 

As soon as the injection bas been finished, the patient is turned 
over on to his face and the table or trolley given a slight head-down 
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tilt. This position is maintained for about five minutes in order to 
be certain that a complete posterior root block will develop. After 
tlus interval the patient may be placed in any convenient position for 
the operation, provided that a slight Trendelenburg slope is main- 
tained. 

Ephedrine gr. or coraroine 1 cc. may be injected intramuscu- 
larly with the idea of minimising the inevitable fall in blood-pressure, 
but more reliauce should be placed upon position than upon drugs. 
It now' appears to be certain that the blood-pressure drop is due to two 
factors, viz. : vasomotor paralysis and absorption of the analgesic 
drug into the blood stream. 

Bespiratiou is rarely embarrassed, but occasionally becomes unduly 
shallow or slow'. This is imlikely to be due to an upw'ard spread of the 
block causing phrenic paralysis, but is probably the result of fatigue of 
the respiratory centre from continued slight anoxemia. The judicious 
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administration of carbon dioxide will almost always restore full 
respiratory action. 

P.atients do not, as a rule, complam of any pain during an operation 
performed under percaine spinal analgesia, but discomfort may arise 
from a variety of causes. The hot theatre and unusual position may 
induce a feeling of suffocation and dryness. These may be relieved by 
sucking ice or sponging the patient’s face, or directing a gentle air 
blast towards his head. Nausea and even vomiting may be caused by 
powerful traction on the viscera immediately below the diaphragm. 
In ilifficult operations it may be necessary to administer nitrous oxide 
and oxygen to avoid this discomfort. 


Headache is imfortunately fairly common after all types of spmal 
analgesia, and, indeed, after simple lumbar pimcture. Prophylactic 
measures include the use of a fine needle, the rigid adherence to a head- 
do^ni position for some hours after operation, a semi-darkened room, 
and the prohibition of reading for at least 24 Ijours. Jlild cases yield 
to the usual treatment, but occasionally it is necessary to resort to the 
injection of hypertonic rectal or intravenous solutions. 

Transient -paralyses are not uncommon, particularly of the ocular 
muscles, but permanent effects are fortunately extremely rare, although 
not unlaiown. 

Vomiting is rare, but may occasionally prove troublesome. It 
should be treated on the usual lioes. 



Section 3 

CHOICE OF ANESTHETIC 

CHAPTER I 
GeNEHAL CONStDERATlONS 

The ability to cboose and to carry out the best anrcsthctic technique 
for each individual patient and operation distinguishes the true 
anaesthetist from the mere casual administrator of antesthetics. Con- 
siderable experience is required to assess not only the patient’s general 
condition and the particular factors likely to arise from the operative 
procedure, but also the mentality of the patient. 

As a general rule it can be said that tlie least toxic drug or com- 
bination of drugs should be used which ^dll provide adequate anies- 
thesia for the particular operation which is proposed. The very large 
number of possible combinations of basal narcotics, and general and 
local anaesthetics render it essential that the anajstbetist should have 
experience of an adequate variety of methods. For example, it is 
useless to decide that a combination of field blocking with nitrous 
oxide and oxygen udll give the best results in a particular case if the 
ansesthetist is only familiar \7ith the administration of open ether. It 
is, in fact, better to give a good ether anasthesia than an indifferent 
local block with a poor gas and oxygen technique. 

Disparaging remarks are still occasionally heard about complicated 
apparatus and the ease with which the old “ rag and bottle ” methods 
can be used. Such arguments arc, of course, quite futile, and, if acted 
upon, would render progress impossible. The most conservative 
general practitioner employs for his daily rounds a car which is an 
agglomeration of machinery far more complicated than any gas and 
oxygen apparatus. It is true that some people cannot understand or 
even drive a car, and it is usually impossible for the general practitioner 
to keep abreast of the latest developments in antesthesia or, for that 
matter, in many other branches of medicine and surgery. It is for this 
39 
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reason that the specialist is becoming more and more essential if the 
best possible results are to be obtained. 

In the follovring chapters an attempt has been made to indicate 
desirable methods for the anesthesia necessary for some of tlie surgical 
proceedings described in other parts of this book, ilany readers will 
doubtless disagree profoundly in certain cases, and may well have 
obtained excellent results with quite difierent techniques. The ivriter’s 
reply to these critics is merely that he has used the methods recom- 
mended, and that in his experience they do give better all round results 
than others which he has tried. Ansesthesia has not, however, yet 
become an exact science, and there is no doubt that various differing 
techniques, when carried out efficiently by those proficient in their 
use, yield results which are not verj' dissimilar.* 

* Should the reader require fuller details of technique or references to orisinal 
papers, he is referred to ffeceni JJivnecs tn Jntrsl/iesi'a nmi Ana/ffcsia, J. and A. 
Churchill, London. 
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Choice op Ak^sthetic for Crani.vl Surgery 

Cr^vnial surgery has altered considerably during the past thirty years. 

the late Sir Victor Horsley first made craniotomy a relatively 
safe operation in this country, a duration of half an hour was rarely 
exceeded, and chloroform was a perfectly satisfactory anaesthetic. 
This “ rapid ” technique was developed by the late Sir Percy Sargent 
and others who extended the scope of cranial surgery considerably, and 
although extensive tumours were removed, the time of operation was 
usually under hours. Ether, generally administered by the endo- 
tracheal route, gave excellent results in such cases. More recently, 
however, the “ slow ” method, in which Dr. Hai^'cy Cushing has taken 
such a prominent part, has, to a certain extent, come into vogue. It 
is not for the aniesthetisfc to say whether the meticulous care expended 
avoids more shock than the immense time entails, but this method has 
profoimdly altered the anesthetic technique. It is not permissible to 
use lipoid-soluble dnigs such as chloroform or ether for periods of the 
order of five hours, as severe toxic ^Tnptoms may ensue. The other 
difficulties W’hich confront the anaesthetist are the impossibility of 
approaching the face when the operation has started, and the patient’s 
position, which may he extremely awkward. It is also essential that 
the blood-pressure should not be raised nor must the brain he engorged. 

Local analgesia alone is useful when the patient is comatose, and 
for comparatively short operations such as tlie repair of scalp lacera- 
tions, suh-tcmporal decompression, etc. Care must be taken over pre- 
medication. Itlorphia in the form of omnopon is usually satisfactory, 
but it must be ascertained that the patient reacts normally to this 
drug, as certain people vomit frequently after its administration, a 
circumstance which may prove disastrous if it occurs during the 
operation. Morphia is also inadvisable if there is any evidence of 
respiratory failure from cerebral compression. The same remark 
applies to avertin and all other dru^ which are respiratory depressants. 
The technique of local analgesia for cerebral operations is simple, 
polygon is described around the proposed field by means of wheals 
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CHAPTER HI 

Choice of ANiESTEETic for Surgery of the Neck 

Operatioks upon the neck can, for anaesthetic purposes, lie divided 
into three groups. 


MINOR OPERATIONS 

Into this category fall such proceedings as the aspiration or drainage 
of abcesses, the excision of single superficial glands, phrenicotomy, etc. 
Suitable piemedication followed by the inhalation of nitrous oxide and 
oxygen usually p^o^’ides satisfactory aniesthesia vrithoufc undesirable 
sequela?. If desired, local analgesia <»n be employed provided that the 
area is not septic ; for example, phrenicotomy can be conveniently 
performed under a simple infiltration analgesia. If a short aneosthesia 
is required for operations in which a face-piece would be in the surgeon’s 
way, e.g. for the insertion of radium needles near the mandible, intra- 
venous sodiiun enpan may be useful. 


JfAJOP. OPERATIONS 

It is proposed to include under this heading all long cervical oj>era- 
tions except those for the relief of toxic goitre. Typical examples 
coming into this group are lateral pharyngotomy, excision of pharyngeal 
pouches, removal of thjToid adenomata and carcinomata, block 
dissection of glands, etc. lu practically all these operations some 
respiratory’ ohstniction may occur either from the nature of the disease, 
the position of the patient, the operative manipulations, or the effusion 
of fluids into the air-passages. 

The actual anaesthetic technique must be adapted to the individual 
case, but tlie following details arc worthy of attention. Premedication 
should include a large dose of atropine, and the patient should be 
placed upon the operating table in the position in which he breathes 
most comfortably. For example, if a large retro-sternal adenoma of 
the thyroid is present, tlie patient’s Iiead may have to be kept in the 



AK^THESU 


45 


flexed position. The nose and glottis are next cocainised, and anajs- 
tliGsia is induced ndtli ziitrons oxide and oxygen. A rubber tube is then 
passed into the trachea either through the nose or mouth and anes- 
thesia is maintained by the inhalation endotracheal technique. It is 
essential that the distal end ol the tube should lie beyond the region at 
which obstruction may occur. When this point has been ascertained, 
wet gauze is packed around the tube above the larynx and the operation 
may be started. Some surgeons prefer to use an infiltration analgesia 
in addition, with the object of avoiding shock and of minimising 
capillary oozing. 

The excision of extensive malignant grow'ths of the phaiyuix and 
larynx may necessitate preliminary Iar3rngotomy or tracheotomy, the 
former procedure being preferable if the site of operation permits. In 
any event, amesthesia can be conducted upon the inhalation endo- 
tracheal principle b}^ using an adapter "which fits on to the laryngotomy 
or tracheotomy tube. If diathermy is used in the course of the operation, 
it is safer to employ no ether whatever although the expiratorj’ valve 
may be some distance away from the electrode. 

OPER.VTIOXS FOR TOXIC GOITRE 

Patients suffering from primary or secondary toxic goitre exhibit 
symptoms which are of great importance to the aniesthetist. In the 
first place, such patients are, as a rule, extremely nervous and appre- 
hensive, and have a raised basal metabolic rate. Again, cardiac dis- 
turbances are common, tachycardia and auricular fibrillation wth 
partial decompensation being, perhaps, the most frequent varieties. 
The operation itself also presents peculiar problems, two of which have 
a bearing upon the method of anfesthesia : firstly the area is a highly 
vascular one, and secondly the necessary baring of the trachea may 
lead to post-operative tracheitis. 

The writer is of the opinion that the best anesthetic technique for 
these cases is the avertin-local-nitrous oxide and oxygen combination. 
Pre-operative fear is largely abolished by means of the basal narcotic, 
capillary oozing is minimised by the local infiltration, a higher per- 
centage of oxygen than usual can be used ow'ing to the avertin so that 
no further cardiac embarrassment is caused, wdiile the absence of an 
endotracheal tube and the avoidance of ether causes no aggravation to 
any inevitable tracheitis. 

The actual technique may, perhaps, be usefully touched upon. 
Preparation of the patient is largely in the surgeon’s hands, but it 
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Choice of Anesthetic for Surgery of the Neck 

Operations upon tlie neck can, for ansesthetio purposes, be divided 
into three groups. 


MINOR OPERATIONS 

Into this category fall such proceedings as the aspiration or drainage 
of abcesses, the excision of single superficial glands, phrenicotomy, etc. 
Suitable premedication followed by the inhalation of nitrous oxide and 
oxygen usually provides satisfactory ansesthesia without undesirable 
sequelaj. If desired, local analgesia can be employed provided that the 
area is not septic ; for example, phrenicotomy con bo conveniently 
performed under a simple infiltration analgesia. If a short aniesthesia 
is required for operations in which a face*piece Avould be in the surgeon’s 
way, e.g. for the insertion of radium needles near the mandible, intra- 
venous sodium evipan may be useful. 


MAJOR OPERATIONS 

It is proposed to include under this heading all long cer\'ical opera- 
tions except those for the relief of toxic goitre. Tj’pical examples 
coming into this group are lateral pharyngotomy, e.xcision of pharyngeal 
pouches, removal of thyroid adenomata and carcinomata, bloclc 
dissection of glands, etc. In practically all these operations some 
respiratory obstruction may occur either from the nature of the disease, 
the position of the patient, the operative manipulations, or the effusion 
of fluids into the air-passages. 

The actual anaesthetic technique must be adapted to the indi\'idual 
case, but the following details are worthy of attention. Premedication 
should include a large dose of atropine, and the patient should be 
placed upon the operating table in the position in whicli he breathes 
most comfortably. For c.xample, if a large retro-sternal adenoma of 
the th>Toid is present, the patient’s head may have to be kept in the 
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flexed position. TJie nose and glottis are next cocainised, and antes- 
tbesia is induced with nitrous oxide and oxygen. A rubber tube is then 
passed into the trachea either through the nose or mouth and anres- 
thesia is maintained by the inhalation endotracheal technique. It is 
essential that the distal end of tlie tube should lie beyond the region at 
which obstniction may occur. Wlien this point has been ascertained, 
wet gauze is pached around the tube above the lar^mx and the operation 
may he started. Some surgeons prefer to use an infiltration ana3gesia 
in addition, with the object of avoiding shock and of minimising 
capillary oozing. 

The excision of extensive malignant grow’ths of the pharynx and 
larynx may necessitate preliminary larjmgotomy or tracheotomy, the 
former procedure being preferable if the site of operation permits. In 
any event, anaesthesia can be conducted upon the inhalation endo- 
tracheal principle by using an adapter which fits on to the laryngotomy 
or tracheotomy tube. If diathermy is used in the course of the operation, 
it is safer to employ no ether whatever although the expiratory valve 
may he some distance away from the electrode. 

OrEBATIONS FOR TOXIC GOITRE 

Patients suffering from primary or secondary toxic goitre exhibit 
symptoms wliich are of great importance to the an[esthetist. In the 
first place, such patients are, as a rule, extremely nervous and appre- 
hensive, and have a raised basal metabolic rate. Again, cardiac dis- 
turbances are common, tachycanlia and auricular fibrillation ndth 
partial decompensation being, perhaps, the most frequent varieties. 
The operation itself also presents peculiar problems, two of which have 
a bearing upon the method of anjesthesia ; firstly the area is a highly 
vascular one, and secondly the necessary baring of the trachea may 
lead to post-operative tracheitis. 

The witer is of the opinion that the best anresthetic technique for 
these cases is the avertin-local-nitrous oxide and ox}^gen combination. 
Pre-operative fear is largely abolished by means of the basal narcotic, 
capillary oozing is minimised by the local infiltration, a higher per- 
centage of oxygen tlian usual can be used owing to the avertin so that 
no further cardiac embarrassment is caused, while the absence of an 
endotracheal tube and the avoidance of ether causes no aggravation to 
any inevitable tracheitis. 

The actual technique may, perhaps, be usefully touched upon. 
Preparation of the patient is largely in the surgeon’s hands, but it 
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is generally agreed that iodine should be administered, usually in the 
form of Lugol’s solution, until the maximal improvement is obtained. 
For some days before operation every effort should be made to increase 
the patient’s store of carbohydrate. If the patient’s nervousness is ex- 
treme, it maybe deemed necessary toavoid any mention of operation, and 
a simple saline enema is given for two or three days beforehand. About 
fifty minutes before the time fixed, an avertin enema is given in exactly 
the same way as the previous saline, and directly the patient is asleep 
the eyes are lightly bandaged, the ears plugged, and a hypodermic 
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injection of atropine combined with a small dose of moridiia is given. 
The dosage of avertin will depend not only on the patient’s weight, but 
also on the basal metabolic rate. As n rule, not le-ss than 0*1 gramroe.s 
per kilo, body weight should be used, and if the B.SI.R. be considerably 
raised, 0*11 grammes can be used with advantage. The patient is then 
placed upon the operating table with the head extended and the wrists 
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and legs secured against unexpected movements. The face-piece is 
next fixed in position by Clansen’s retainer, great care being taken to 
see that the eyes are closed and properly lubricated. In cases of extreme 
exophthalmos it may be necessary to strap the lids together. A local 
infiltration is then made, using 0*5 per cent nov'ocaine and 1 in 400,000 
adrenalin. The greatest care must be exercised to avoid intravenous 
injection as several fatalities have occurred from this misadventure in 
thyroid cases. The safest method is to keep the needle point continu- 
ally on the move and to inject during ^vithdrawal and not during 
entry. The operation is then started, and if at any time the patient 
begins to make reflex movements, the hose of a gas-oxygen apparatus 
is connected to the face-piece and an inhalation anaesthesia is induced. 
Xo cyanosis shoxild be permitted at any stage as this almost always 
leads to a deterioration of the pulse. The ant'csthetist-must always be 
in a position to advise the sxirgeon if it is desirable to perform the 
operation in two or more stages. In extremely toxic patients it may 
even ho inadvisable to start with more than the ligature of one tlijToid 
artery. 
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a real space Tvitli collapse of the lung and dyspnoea. The mediastinum 
normally has little lateral stability and consequently moves towards 
the unopened side, tending to collapse that limg also. The sudden 
change in the relationship of the thoracic viscera is always accompanied 
by a certain amount of shock. If the pleural cavity which is opened 
contains fluid, the resulting disturbance will depend upon the amount 
of effusion present. For example, if the whole cavity is full of fluid 
under pressure, changes exactly the reverse to those described will 
occur, i.e. as the fluid will escape, the intra-pleural pressure will fall, 
and the mediastinum will move toicards the affected side. 

The imdesirable effects of sudden pressure changes (mainly shock 
and dyspnoea) can he minimised in three ways. (1) By opening the 
pleural cavity slowly, e.g. by preliminary' drainage of an acute empyema 
through a large-bore needle. (2) By the use of positive pressure anes- 
thesia, and (3) By inducing an artificial pneumothorax prior to opera- 
tion. The use of one or more of these measures will depend upon the 
tyqie of operation. In this group a great variety of procedures occurs 
from a small rib excision to an extensive thoracotomy for the removal 
of growths. 

The excision of a portion of one rib for the relief of acute pneu- 
mococcal empyema can often be conveniently performed under local 
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analge.sia in adults. Four wheals are raised, ABCD, two in the inter- 
costal space above, and two in the space below the desired rib. An 
infiltration of the subcutaneous tissues and muscles is made joining 
these wheals. Finally' from the lower posterior wheal B, a deep injection 
is made under the lower border of the affected rib in order to block the 
intercostal ner\'e in its groove. The ncerlle must not be advanced 
deeper than O-o cm. from the posterior surface of the rib, and the 
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aspiration test must be negative before 2 cc. of iiovocaine solution are 
injected. Streptococcal empyemata are better dealt -witli under general 
antestbesia, as extensive slougbing sometimes follows local bloclcs. 

If it is decided to employ a general ancestbetic, tbe same technique 
as that described for tbe previous group of operations can be followed 
except that a slight amount of positive pressure is usually beneficial 
when tbe pleural ca\'ity is open. Intermittent^fiow gas-oxygen 
machines are particularly useful for 
this tj"pe of work as the pressure 
can be altered without altering the 
percentages of the gases. Only just 
sufficient pressure to avoid dyspnoea 
should be used, as any excess may 
embarrass the surgeon by pushing 
the thoracic viscera into the wound. 

If the patient is coughing up 
large quantities of sputum, the 
combined endotracheal and suction 
technique introduced by Magill may 
be adopted. A uide-bore nibber 
tube is passed into the trachea 
through the nose, and a small coude 
gum elastic catheter is then passed 
in front of it by direct laryngoscopy 
until its distal end lies near the 
bifurcation of the trachea. Gauze 
is then packed around both tubes 
and anmsthesia is maintained upon 
tbe inhalation endotracheal principle 
with nitrous oxide and oxj'gen. Any 
desired degree of positive pressure 
can be obtained by adjusting the 
tension of tbe expiratory valve, and the tracbea can be kept free 
from fluid by connecting the catheter to a suction pump from time 
to time. AVhen suction is not being used, the proximal end of the 
catheter is closed by a spigot in order to avoid any air leak. 

An alternative and theoretically superior method of dealing with 
excessive secretion is intra-bronchial anaesthesia. In this case, the 
affected lung is cut off entirely so that no blood or pus can be aspirated 
into the sound side. A long intubation tube fitted with an inflatable 
rubber cuff is used, the curved distal end being passed into the desired 
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bronchus. The pneumatic cufl should then lie at the bifurcation of the 
trachea, and on being inflated with air ^vill seal off the opposite side 
so that amcsthesia is maintained entirel}' by the sound lung. Tliere 
are, however, various technical difficulties connected with this method 
and, in the opinion of the writer, the technique described previously 
will be found quite satisfactory. 

If a large bronchial fistula is present, it ^vill be necessary to plug the 
opening ; otherwise the air leakage will prevent a satisfactory nitrous 
oxide-oxygen from being administered. 


OPEinVTIOXS IXVOLYIKG THE OPEXIKG OF BOTH PLEUR.VL CAVITIES 

In certain severe thoracotomy operations such as those for the 
relief of diaphragmatic hernia or thoracic stomach, the simultaneous 
opening of both sides of the chest may be unavoidable. WTien this 
occurs in a normal patient (e.g. in gunshot wounds) the most violent 
respirator}’ movements fail to draw sufficient air into the lungs, and 
death from asphyxia inevitably occurs. It follows, therefore, that 
differential pressure must be employed, and the most convenient ways 
of doing so are by means of a tightly fitting face-piece or on intubation 
Uibc ^vith gauze pack. It is possible to use continuous-flow gas-oxygen 
machines for this purpose, but the intermittent-flow types offer easier 
control. It cannot be too strongly urged that no operation wliich may 
involve the simultaneous opening of both pleural cavities should ever 
be performed unless the anjcstbetist is prepared to institute and to 
maintain adequate positive pressure as required. 

Diathermy is now extensively used in thoracic surgery, both for 
minimising hajmorrhage from the thoracic wall and also for the division 
of lung tissue. If this type of current is employed, the use of ethylene, 
cyclopropane, ether, and ethyl chloride is entirely contra-indicated, and 
the choice of basal narcosis, nitrous oxide-oxygen, chloroform, local 
analgesia, or combinations of these must be made. As already pointed 
out, however, practically any thoracic operation can be successfully 
carried out with pure nitrous oxide and oxygen. 


CHAPTER V 

Choice of AxiESTHExic for Abdosiinal akd Perineal Surgery 

The various types of operation upon the abdomen vary so much in the 
anresthetic problems which they present that it is necessary to consider 
them in separate groups. 


jriNOR operations upon the abdominal wall 

Various common procedures fall iato this group, including the 
repair of inguinal, femoral, and umbilical hernicD, operations for the 
cure of varicoceles, hydroceles, etc. Since complete muscular relaxa- 
tion is not essential, a nitrous oxide-oxygen nnresthesia preceded by 
adequate premedication is usually quite satisfactory, and the patient 
should suffer from little, if any, post-aniesthetic discomfort. In the 
author’s experience, quite severe chronic intercurrent diseases are not 
contra-indications to this method provided that the operation itself is 
thought necessary. If local analgesia is deemed advisable, however, a 
combination of infiltration and field blocking can usually be performed. 
For example, a reducible right in- 
guinal hernia can be dealt with by 
the method showm in the subjoined 
diagram. A wheal A is raised three 
finger-breadths internal to the 
anterior superior iliac spine, and 
solution is distributed in the 
directions show both subcu- 
taneously and between the muscle 
layers, particular care being taken 
to reach the iliac bone so that the 
ilio-inguinal and ilio-hypogastrie 
nerves are blocked. A second 
wheal B is then made over the 
pubic spine and through this in- 
jections are made, firstly under the 
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skin to meet the former infiltration in the form of a rhombus, secondly 
beneath the aponeurosis in the line of the inguinal canal, and finally 
fauwise over the pubis, coming into contact wth the bone. 


LOWER ABDOMINAL AND PELVIC OPERATIONS 

Comparatively short operations such as appendicectomy, removal 
of ovarian cysts, sub-total hysterectomy, etc., can be conveniently 
dealt with under nitrous oxide-oxygen anaesthesia with the addition of 
minimal ether. 

In cases associated with grave toxaemia, e.g. appendicitis witlj 
general peritonitis or suprapubic cystotomy for long-standing urinary 
retention, it is better to avoid lipoid-soluble drugs altogether and to 
use pure nitrous oxide-oxygen with the addition of local infiltration if 
necessary. 

Prolonged operations which may be followed by shock, such as 
ahdomino-permeal excision of the rectum or pan-hysterectomy, 
frequently do extremely well under spinal block up to D.8 or D.9, 
preferably using percaine (see page 35). 

Prostatectomy is also frequently performed under spinal analgesia, 
but some surgeons dislike it on account of the tendency towards 
reactionary hemorrhage when the blood-pressiire subsequently rises. 
The >vriter considers that nitrous oxide-oxygen is a better technique in 
most cases. 

Operations for the repair of very large hemiao may take an extremely 
long time, especially when fascial grafts are used. Furthermore, these 
patients are frequently the subjects of chronic bronchitis, so that a 
prolonged inhalation anasthesia is undesirable. Infiltration and field 
block analgesia are difficult to perform and not uniform in their effects, 
so that in the writer’s opinion a percaine spinal block frequently 
represents the best technique for this type of operation. 


HIGII ABD03IINAL OPERATIONS 

Tlie shortest and simplest operation commonly performed in the 
upper abdomen is that of gastrostomy. Tliis proceeding is usually 
carried out upon patients who are wastetl and in poor condition -from 
prolonged 8tar\-ation, so that a satisfactory anajsthesia is generally 
obtained with nitrous oxide-oxygen. If, however, a local analgesia is 
tho^lgl\t to be preferable, the simple costal margin block described on 
page 33 can be emplo 3 ’ed. 
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"We now have to consider sucli major operations as gastrectomy, 
gastro-enterostomy, cholecystectomy, etc., and tljcse present various 
problems for the ancesthetist. 

In the first place, the wound is made in that part of the abdomen 
where respiratory movement is at its greatest, so that the anaesthetic 
should not produce any increase in excursion which ■u'ould make 
suturing, etc., difficult. 

Secondly, in order to obtain the best exposure, the abdominal wall 
must be completely relaxed. This, in itself, is comparatively easy, but 
severe traction on the diaphragmatic attachments is very apt to initiate 
reflex laryngeal spasm wliich is incompatible ^nth complete muscular 
relaxation. 

Lastly, the anesthetist has to consider the fact that major opera- 
tions upon the upper abdomen may give rise to shock, and are more 
likely than others to he followed by pulmonary complications. 

It will be seen, therefore, that the ideal anwsthdic for major high 
ahdominal surgery should : (1) give rise to minimal respiratory move- 
ments ; (2) afford complete muscular relaxation ^vith protection from 
reflex laryngeal spasm ; (3) give protection from operative shock ; and 
(4) must not increase the liability to pulmonary complications. 

The methods which appear to fulfil these somewhat formidable 
conditions best are : 

(1) Endotracheal nitrous oxide-o::^'gen'Cther with subsequent 
hyperventilation mth carbon dioxide-oxj'gcn. Tliis technique has 
been described in a previous 
section. 

(2) “ High ” spinal block with 
percaine, a procedure which has 
also been described previously. 

(3) Field block of the 
ahdominal . wall combined with 
splanchnic block. The best field 
blocking for extensive explora- 
tions is the costo-iliac block 
illustrated. "WTieals are raised at 
ABCD and solution is injected 
subcutaneously joining these 
pomt.s and also fanvuse into the 
muscle layers. If the incision is 
to be appreciably to the right 
of the mid-line, the block is 
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completed by another wall of analgesia starting at A and ex- 
tending along the mid-line to below the umbilicus. If, on the 
other hand, the incision is to be practically central, a bilateral 
costo-iliac block will be necessary. A separate splanchnic block can 
be obtained in two wa}’s. Firstly, the abdomen is opened under the 
field block just described, the hand is then introduced and the aorta 
gently retracted with the finger. Xovocaine solution is then deposited 
in close contact wth the lateral aspects of the body of the first lumbar 
vertebra. This method is known as Braun’s anterior technique, and is 
frequently used on the Continent. The second method (Kappis’) uses 
the posterior method of approach. Before the abdominal wall blocking 
is carried out, the patient is placed on his side and a point 7 cm. 
external to the spinous process of the first lumbar vertebra is identified. 



X IS SITE Of rV'm'EE. 

This point should lie immediately below the 12th rib, and tlirough it a 
12 cm. needle is introduced at an angle of 45® to the median plane. 
It should be possible to feel the point strike against the side of the 
vertebral body. The needle is then partially ^vithdra\^'n and re-intro- 
duced in a slightly more foiavard direction until its point is felt to slide 
tangentially past the bone. It is then pushed 1 cm. farther in and, 
the aspiration test being negative, 20-30 cc, of 1 jjor cent novocaine 
solution are injected. The patient is then turned over on his other 
side and the same process repeated. 

(4) Combined paravertebral and splanchnic blocks. A bilateral 
paravertebral block from D.7 to D,12 can be substituted for the 
anterior field block if desired. The patient is placed on his side and a 
series of wheals are raised 4 cm. from the mid-line opposite the required 
spinoTis processes. Through these wheals an 8 cm. needle is introduced 
perpendicularly to the skin surface until hs point is felt to impinge 
upon the rib. It is then slightly withdra^vn and rc-introduced do^^l- 
wards and inwards towards the lower border of the rib. The needle 
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is finally pushed 2 cm. past tliis point and, if the aspiration test is 
negative, 5-6 cc. of 1 per cent novocaine solution are injected. '\\Tien 
all the injections are completed, the 
splanchnic block is proceeded with as 
before. 

The anaesthetist Avill have to decide 
upon his choice of method in each 
individual case. The last two techniques 
described are not used very extensively 
in this country owing to the length of 
time required, the large amounts of 
solution necessary, and the uncertainty 
that a perfect analgesia unll develop in 
spite of the greatest care and technical 
skill in making the multiple injections. 

On the other hand, there is now no 
question as to the definite value of 
splanchnic block in the prevention of 
shock due to visceral stimulation. 

Attempts ha\^ been made to obtain 
similar results by the wholesale intro- 
duction of novocaine solution into the peritoneal cavity, but imtil 
recently the risk of subsequent intestinal paralysis and toxic effects 
from absorbed novocaine has been judged excessive. It has now 
been stated, however, that 200 cc. of 0-25 per cent novocaine 
can be used safely provided that it is only left in for 10 minutes 
and the excess fluid then removed. If the second or “ high 
spinal technique be adopted, a sp/anchnic block is automatic- 
ally included since all the splanchnic nerves are given off below 
D.4. The single injection ■^ith about 15 cc. of solution provides 
a complete block of practically every nerv'e supplying the out- 
side and inside of the abdomen the exception of tlie phrenic 
nerves and the gastric portions of the vagi. The results obtained with 
this method using percaine (previously described) are, on the whole, 
very reliable, hut there is little doubt that, in spite of statements to the 
contrary, the immediate anaesthetic mortality is higher than if an 
inhalation technique is used. The author’s practice is, therefore, to 
use the first (endotracheal) method for most major operations upon 
the upper abdomen unless the patient is suffering from some chronic 
pulmonary disease or unless the surgeon considers that considerable 
visceral shock is likely to develop in the course of the operation. In 
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these events a high spinal analgesia is used unless otherwise contra- 
indicated, nitrous oxide and osygen being added if desirable. 

0PERA■^0^’S FOR THE RELIEF OF PERFORATED PEPTIC ULCER 

The question of basal narcosis does not usually arise in these cases 
as the patient is only too anxious to be anssthetised in order that his 
pain may cease. 

Although spinal analgesia has been recommended for these opera- 
tions, particularly in America, the low blood-pressure which is usually 
present in such patients is a definite contra-indication, and in the 
writer’s opinion better results are obtained with general aniesthesia. 

Nitrous oxide and os^gen wth minimal ether is generally quite 
satisfactory, the endotracheal method being employed if there is any 
reason to anticipate difficulty ndth the ainvay. If the surgeon is 
desirous of performing a gastro-enterostomy after suturing the per- 
foration, the aniesthetisfc must bo in a position to inform him ■whether 
such a prolongation of the operation is justifiable. 

OPERATIO^•S FOR THE REUEF OP ACUTE DTTESTINia OBSTRUCTION 

These operations always cause anxiety to the ansesthetist. Spinal 
block has, in the past, been freely advocated for such emergencies. 
This practice has several grave disadvantages. In the first place, the 
sjunpathetic paralysis and unopposed vagal action always results in 
increased peristalsis. This may be beneficial in cases of paralytic ileus, 
and may even result in the spontaneous leduction of strangvilatcd 
hernifc, but if real mechanical obstruction is present, rupture of the 
distended proximal bowel may be precipitated. Again, supposing that 
the obstruction has been overcome by the increased peristalsis, a 
massive action of the bowels may occur with great fall of blood-pressure, 
collapse, and in extreme cases death. Lastly, a high spinal block so 
weakens the effective coughing meebanism that the patient may inhale 
his oun vomit with resulting immediate asphyxia or subsequent septic 
hroncho-pneiinionia. 

The only certain way of preventing the aspiration of infected 
material in a patient who is continually regurgitating it, is the endo- 
tracheal technique with gauze packing (see page 10), or with a special 
tube fitted nith an inflatable rubber cuff. A suction pump should be 
ready to hand in case vomiting occurs diumg the induction period. 
■\Vlien anfcsthesia is progre-ssing smoothly, a stomach tube should be 
j)as.sed and maintained in iiosition throughout the operation. 
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ABDOONAL OPERATIONS IN INF/^’TS 

The commonest abdominal emergencies ivhicb render operative 
interference necessary in infants arc pyloric stenosis and intussuscep- 
tion. From obsen^ations made at a largo children’s hospital, it was 
found that the best results were obtained if local and spinal blocks 
were avoided and a general antcsthetic was used. Xitroiis oxide-oxygen 
is difficult to administer satisfactorily to very young babies, and 
excellent results are obtained with an open ethyl chloride induction 
followed by warm ether vapour. The essential points to observe are, 
firstly, that the child is kept as warm as possible before, during, and after 
operation, and, secondly, not to begin the administration of the anjes- 
thetic until the surgeon is quite ready to begin, with sutures threaded, 
etc. If due recognition is paid to these two factors of heat and speed, 
and if the supply of fluids is kept up by every available route, the 
mortality of these operations is gratifjnngly low. 

PERINEAL OPERATIO.VS 

Most operations upon the perineal region can be performed very 
satisfactorily under gas-oxygen antesthesia with the addition of 
minimal ether. If the sphincter ani is suddenly 
stretched, temporary laryngeal spasm may 
occur, but this is rarely troublesome. 

Should a local analgesia be considered 
desirable, a variety of methods can be used. 

A local infiltration around the anus causes 
immediate relaxation of the sphincter and 
allows minor operations to be performed, e.g. 
hEemorrhoidectomy, incision of fistulsc, etc. It 
is generally held, however, that there is 
a distinct risk of infecting healthy tissues, 
and it is preferable to employ a nerve block 
some distance away from the site of opera- 
tion. Extra-dural sacral (or caudal) block 
is sometimes useful in such cases. An 8 
cm. needle is introduced at an angle of 
20® to the plane of the back between the 
sacral cornua, and, ha\'mg pierced the tough 
ligament, is directed horizontally and parallel to the back until 
5 cm. of its length lie in the sacral canal. If the aspiration 


Oura/ ^Qc 



rij-SS.— DucRAM snowtsQ 
Ismii. A5D Fmi. rosmo^a 
or KeeDLE tS S4CEAL Bioce. 
(I «!D 2.) 



GO 


rOST-GRADUATE SURGERY 


test is negative to blood and cerebro-spiual fluid, 30 cc. of 
2 per cent novocaine are injected slowly. For extensive operations 
which may cause shock, such as perineal excision of the rectum, 
vaginal hysterectomy, etc., a “ low ” spinal block may be useful. 
The lithotomy position which is frequently used for such procedures is 
advantageous in that it minimises the fall of blood-pressure. An 
alternative to low spinal analgesia is trans-sacral block, but this is 
rarely used now in this couutr}' owing to the multiple injections 
necessary and the variable results obtained. 
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Section 1 


THE INA^ESTIGATION OE A CASE OF DYSPEPSIA 

Introduction 

by 

Rodney Maingot 

The metliods of investigation may be classified as follows : 

(1) History (anamnesis). 

(2) Physical examination. 

(3) Radiological examination. 

(4) Laboratory investigations. 

(а) Gastric analysis. 

(б) Tests for occult blood. 

(c) Examination of urine and tests for renal efficiency. 

(d) Wassermann reaction and Kabn test for syphilis. 

(e) Complete blood count. 

(J) Duodenal intubation. 

(5) Investigation by means of instruments. 

(а) Gastroscope (gastroscopy). 

(б) Gastro-photor (gastro-photography). 

(6) Exploratory laparotomy. 

It is very important that the history of these cases should be taken 
with meticulous care and patience, that the investigations should be 
as thorough and complete as possible, that the methods of treat- 
ment, whether they be medical or surgical, should be accurately 
recorded and strictly investigated by a follow-through ” system, 
and that the final results of such treatment should he assessed and 
impartially reviewed after a period of many years. 

There does not seem at the present moment to be any generally 
adopted system or scheme for the investigation of the large number of 
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cases of clrronic dyspepsia that come to liospital or to the private 
practitioner for advice. A perusal of numerous notes or records of 
such cases reveals voefiil deficiency regarding just those points that 
are particularly required for accurate statistical purposes. Never- 
theless, it must be admitted that no scheme or special form for 
dyspepsia cases can ever he complete in every detail, or meet 
with universal acceptance, as dyspepsia, although a pre-eminent 
symptom in gastro-iutestinal disorders, may be a symptom of any 
general disease. Therefore, an investigation which does not include 
the routine examination of nil the systems of the body can never 
adequately cope with the complexity of the subject in its fullest sense. 
An accurately recorded form which includes the history of the case, 
the clinical findings, the results of investigations, the details of treat- 
ment, and which sets out clearly the particulars of a “ follow-through ” 
inquiry, will he of worth, not only in training the investigator to adopt 
systematic methods, but in prodding a complete and comprehensive 
synopsis of all the relevant matter pertaining to each case. Such a 
record is easily filed, and is at once handy for ready reference and for 
statistical purposes. 

The form here given may be found useful. For the sake of com- 
pression the space for \vritten entry has been omitted. 

FOEil FOR DYSPEPSU CASES 
Disease (to be filled in on discharge). Index No. 

Date of Examination. 

Name (in block letters). Age. Sex. Carried, 

Single. 

Widow. 

Children. 

Address. 

Address of next of kin. 

Name and Address of Doctor. 

Occupation. 


(A) HISTORY 

(1) Complaints, 

(2) Family hislory. 

(S) Social and personal stale. 
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) Previous (a) Illnesses. 

(6) Investigations. 

(c) iledical treatments 
{d) Opsrations. 

} Duration and progress of symjdoms. 

(a) Short historj*. 

{b) Long Bistory. 

(i) nith continuous symptoms. 

(it) Tvith intermissions. 

1. free from symptoms. 

2. discomfort between attacks. 

3. almost continuous mild symptoms with periodic severe 
or acute attacks. 

(c) Description of the attacks and of the inten'als. 

(i) long attacks with long intervals. 

(ii) short attacks with short intervals. 

(iii) recent attacks becoming longer and more severe. 

(iv) full account of last attack. 

)) Analysis of indmdual symptoms. 

(а) Fain. 

(i) position and radiation. 

(ii) character. 

1. discomfort. 

0 severe [ 

3* acute j or with collapse. 

(iii) relation to food. 

1. constant. 

2. long intervals after food. 

3. short intervals after food. 

4. food relieves pain. 

5. food aggravates p.iin. 

6. no relation. 

(б) Nausea. 

(c) Vomiting. 

(i) frequency. 

1. absent. 

2. frequent. 

3. continuous. 

(ii) character of vomit. 

1. colour. 

2. odour. 

3. fseculent. 

4. “ coffee grounds.” 

5. blood. 

G. other features. 
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(iii) amount. 

1. gmal). 

2. large. 

(iv) relation to food. 

(v) relation to onset of pain. 

(vi) self-induced. 

(ni) relief of pain. 

(d) Regurgitation ; flatulence ; belching ; sense of fulness ; heartburn. 

(e) "Weight. 

(i) loss. 

1. rapid. 

2. gradual. 

(ii) stationary. 

(iir) gaining. 

(/) Appetite. 

(i) anorexia. 

(ii) normfll. 

(iii) diminis hed through fear of producing pain. 

(iv) increased. 

(v) perverted. 

(i?) Hfomatemesis and mela?na. 

(i) frequency. 

(ii) quantity. 

(iii) n-ith or without collapse. 

(/i) Jaundice. 

(i) number of attacks. 

(u) preceded by pain or colic. 

(lii) with no jiain. 

(iv) Avith or without pyrerda. 

(v) deptb. 

(vi) dark urine or light stools noticed. 

(i) Condition of the bowels. 

(i) normal. 

(ii) constipated. 

(iii) diarrhera — number of stools. 

(iv) alternating diarrhaea and constipation. 

(v) character of the stooh. 

1. colour (c.g. black, tarrj*, clay). 

2. odour. 

3. admixed with blood and slime. 

4. other features. 

(j) Other compUints and symptoms. 
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(b) physical exasidtation 

(1) General examination. 

(а) General appearance. 

(б) Build. 

(c) Condition of sldn ; colour. 

(d) Eyes, tongue, teeth, tonsils, pharynx, etc. 

(c) Heart and lungs ; blood-pressure 

diastolic. 

(/) Nervous system ; reflexes. 


(2) Abdominal exa7nwalion. 

(а) Inspection. 

(i) respiratory movements. 

(ii) distension or retraction. 

(iii) presence of hemi«, 

(iv) visible peristalsis. 

(v) visible tumour. 

(б) Palpation and percussion. 

(i) superficial abdominal reflexes. 

(ii) cutaneous hypcracsthesia. 

(iii) muscular rigidity. 

(iv) muscular tenderness. 

(v) region of umbilicus and linea alba, 
(c) Deep abdominal palpation. 

(i) abdominal viscera. 

(ii) visceral tenderness. 

(iii) tumour. 

1. size. 

2. shape. 

3. surface. 

4. position. 

5. tenderness. 

6. fixed or mobile. 

(iv) fluid. 

(3) AuscidtaUo7i. 


(4) Heclal ) 


(c) LABORATORY INVESTICATrONS 

(1) Gastric a7ial^sis. 

(2) Tests for occidt blood. 

(3) Exmninalion of urine ; tests for renal effitnency. 

(4) TFosserTnann reaction a7id Kahn test for syphilis. 

(5) Complete blood count. 
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(D) RASlOLOGlCAt I^^’ESTrGATIOKS 

(1) Barium meal. 

(2) Barium enema. 

(3) Cholecystography. 

(4) Other X-ray investigaliotis. 

{e) EXAilWATION OT THE STOilACH SPECIAL INSTRmiEJJlS 

(1) Gastroscope. 

(2) Gastro-photor. 

(f) exploratory LAPABOTO.MY 
(G) BIAGSOSIS 

(1) (in block letters). 

(2) (iablockletters). 

(h) treathekt 

(1) Reasons for advising — 

(а) Jledical treatment. 

(б) Operation. 

(2) Details of medical treatment. 

(o) Ambulatory. 

(6) Strict medical. 

(i) name and address of doctor. 

(u) hospital or nursing institution. 

(c) Duration. 

(d) Result on discharge. 

(3) Details of operation. 

(fl) Date. 

(6) Hospital or nursing institution. 

(c) Name of anajsthetist and type of anesthetic administered. 

(d) Name and address of surgeon. 

(e) Operative procedures. 

(i) {in block letters). 

(ii) (In block letters). 

(lii) (in block letters). 

{/) Post-operative complications. 

(g) Re.sult on discharge. 


(j) AFTER-msTORV (*‘ Follow-through ” system) 



CHAPTER I 
History of the Case 

by 

Rodney Maikgot 

It is generally agreed that of all the available methods of investigation 
a -vvell-tahcn liistory is the most important. The surgeon should 
preferably take the history himself, according to the scheme outlined 
above, to ensure that no important detail is omitted and to obtain the 
full benefits which accrue from personal interrogation by one versed 
in this type of disease. 

It will he found that the majority of cases of dyspepsia can be 
correctly diagnosed on the liistory alone, and a serious attempt at this 
should bo made in every case before physical, radiological, and labora- 
tory methods are undertaken. In duodenal ulcer the symptoms are so 
characteristic that in fully 00 per cent of cases a confident and correct 
diagnosis can he formed on the history alone. Although in chronic 
gastric ulcer, gall-stones, and other dyspeptic conditions the diagnosis 
from an anamnesis may not reach such a high pitch of perfection, yet 
(^i!rtf mereasihg i^owiha’ge of iJAe symptforaatoihgy of these disuses 
a correct diagnosis can frequently be made. It should therefore he 
emphasised that a painstaking interrogation and interpretation of all 
the various symptoms is amply repaid and well worth while. 

The patient should tell his story in his o^vn words, but in order to 
prevent irrelevancies the surgeon, while avoiding leading questions, 
should, by timely interrogation, guide the inquiry into right channels. 
Each item in the above form should he carefully filled in, as each may 
have a significant hearing on the case. The name and address of the 
doctor should he entered, not only for supplying him w'ith all the 
available details of his case, but for future reference in connection with 
the “ follow-through ” system should the patient, owing to his living 
at some great distance, be luiable to make periodic visits for examina- 
tion by the specialist. 

Q9 
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(1) Complainls . — ^Uncler this heading all tlie patient’s complaints 
should be noted seriatim. 

(2) Family history . — brief inquiry info the patient's family 
history may yield nseM information, e.g., vrhether or not there is a 
peptic ulcer diathesis. Hurst has shown that gastric and duodenal 
ulcers may occur in several members of the same family. Some 
families may show a selective tendency to gastric ulcer, others to 
duodenal ulcer. Again, achylia gastrica may be an inherited condition, 
and families with such a history are prone to develop pernicious 
anaemia or other diseases. Serious illnesses or causes of and age at 
death in the patient’s family should be inquired into as it is well knovTi 
that certain diseases are inherited. It would be well to inquire into a 
history of syphilis, and if the patient has acquired this disease in tte 
past he should be made to give a detailed account of any treatment he 
had and the results of the AVassermann tests. Syphilis may play a 
leading part in anomalous dyspeptic conditions. 

(3) Social and personal stale. — ^Under this heading inquiry ■will have 
to be made into particulars relating to the patient’s meals, whether 
these are regular or irregular, the amount eaten at each meal, the type 
of food favoured, and whether or not certain types of foods produce 
dyspepsia. Again, whether there is a distaste for certain articles of diet. 

Yety hot or iced drinks, alcoholic beverages, condiments, and such 
articles of diet as pickles, may be a predisposing cause of gastritis, 
or a factor in the perpetuation of peptic ulceration. "With regard to 
alcohol it Avill be necessary to ascertain not only the amount nn* 
bibed, but the type of alcohol, whether it be beer, whisky, wines, 
liqueurs, etc., and the average number of drinks of this nature that the 
patient takes during the day, as alcohol is a recognised cause of cirr- 
hosis, gastritis, and various other gastro-intestinal disorders. The 
general tendency to under-estimate the total amount imbibed daily 
should be remembered. 

Excessive smoking may also lead to djrspepsia and hyperchlor- 
hydria. Xicotine is a potent agent in stimulating the gastric juice and 
in maintaining a high acid curve. Patients often also under-estimate 
the amount of tobacco smoked during the course of a day, and usually 
on careful inquirj’ it will be foimd that their assessment falls very far 
short of what actually proves to be the case. 

In addition to inquiry into the patient’s business it may be well to 
know what his usual habits are, his pastimes, and even his virtues and 
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vices, and wliether by residence abroad at any period of his life lie bas 
been exposed to any tropical disease. 

(4) Premoxis illnesses. — Inforraation concerning the patient's health 
in the past is important, as it may have a direct bearing on his present 
condition. A history of pyorrhoea or infected tonsils, sore throat, or 
nasal discharge, may explain the production of the dyspeptic symptoms 
of which the patient now complains. 

The severity of previous illnesses can be somewhat ganged by a 
knowledge of whether the patient was obliged to go to bed (if so, for 
how long) and to summon medical adwee. If investigations were under- 
taken in connection vitb any past illness, material help would be gained 
by obtaining such records. If, on the other hand, an operation has 
been performed, details of the operative findings and procedures should 
be acquired ; also particulars of any medical treatment which the 
patient has undergone. A history of jaundice, tuberculosis, syphilis, or 
specific fevers may throw light on the pathology of the present condi- 
tion. A considerable number of patients do not understand the terra 
“jaundice,” and it is not sufficient merely to inquire whether their 
eyes or skin have been yellow at any time in the past, as more often 
than not they will state that their friends have noticed such a condition 
to be present on various occasions. The condition will only be of 
importance where it has warranted medical attention. 

(5) Duration and progress of symptoms. — Having obtained a brief 
summary of the patient’s complaints and past history, it will now be 
necessary to enter into some detail regarding the duration and progress 
of the symptoms. Here three leading questions are permissible, and 
inquiry should be made as to (i) wben perfect health was last enjoyed ; 
(ii) what was the first thing noticed wrong ; and (iii) what was the 
subsequent course of the illness. 

The initial symptoms of any disease are the most important and 
are often forgotten. Patients will frequently describe the present or 
the last bad attack of dyspepsia, or date their illness from a preceding 
severe attack, while the inaugural symptoms which accompanied the 
onset of the disease, and W’hich may have been mild in character, are 
overlooked. It is therefore most essential to ascertain as far as possible 
the exact date of onset, as the duration of the symptoms may play an 
important part in the diagnosis. 

(a) Short history. A short history is rarely obtained in cases suffer- 
ing from chronic dyspepsia, nor is it pathognomonic of cancer of the 
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stomacli. However, in a patient over forty years of age who has pre- 
viously enjoyed perfect healtli, and who gives a short history ft{ 
indigestion •which is iinappeased by medicine, the possibility of the 
early onset of cancer of the stomach should not be forgotten, and 
further investigations should be undertaken "with this in mind. 

lYitli cancer of the stomach and gastritis the history may be brief, 
but it is most exceptional to get a short history -with chronic peptic 
ulcer, as in these latter cases the symptoms frequently date back many 
years, in fact, in some instances to the patient’s adolescence. 

(6) Long history. In dyspepsia cases, as noted above, the history 
is usually a long one. Patients so suffering may have continuous 
symptoms, or they may have intermissions during which they are 
more or less free from their discomfort or pain. These intermis- 
sions are of the utmost importance as they axe very characteristic 
of gastric and duodenal ulcer. 

Wliilo a long history with continuous symptoms is very characteristic 
of visceroptosis, and may be a prominent feature in some cases of gall- 
stones or chrome cholecystitis, a long history with rnfennisrimis is 
almost pathognomonic of peptic ulcer. 

Having ascertained that the patient has a long dyspeptic history 
with intermissions, it will be necessary to inquire if during these 
intervals there is — (L) freedom from symptoms ; (ii) discomfort between 
the attacks ; or (iii) almost continuous mild symptoms with periodic 
severe or acute attacks. 

(i) In tmcoroplicated duodenal ulcer there will be attacks of pain 
coming on about 3 hours after meals, alleviated by partaking of 
food. This will usually afford relief for a period varying from 2-4 
hours, and so the cycle of pain, food, relief of pain, and pain, may 
continue every day for several days or weeks during a ty^pical attack. 
The symptoms will eventually disappear, and there will be a period in 
which the patient will enjoy good health and not complain of any 
symptoms at all. 

In chronic gastric ulcer, liow'cver, the intermissions arc usually 
mucli shorter than obtains in the case of duodenal ulcer, and there is 
rarely’ a period of complete freedom from symptoms for more than 
2 or 3 months between the attacks. 

The time of the onset of pain after meals is also significant. The 
nearer the cardiac end of the stomach the ulcer is, the sooner the pain 
avill be ushered in after the ingestion of food. For instance, where the 
ulcer is situated in the middle of the lesser curvature the pain may" 
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come on liour after meals ; wliexeas wtli one situated at the 
pylorus there will be a later incidence, i.e. 2-3 hours. 

(ii) In visceroptosis and appendix dyspepsia there may be a long 
history with intermissions, but in these cases there is always dis- 
comfort between the attaclcs, 

(iii) In patients suffering from gall-stones the symptoms are usually 
mild, but there will he periodic severe or acute attacks depending on 
the onset of cholecj-’stitis or colic. Tliese patients generally complain 
of flatulence, distension of the stomach — particularly after meals, and 
vague and irregular boxits of dyspepsia during the intermissions. Tlien 
suddenly, without warning, they may be prostrate until an acute attaclc 
of colic. Relief eventually comes, to be followed by the expectant and 
anxious period of intermission. 

(c) Descrijitmi of the attacks and of the intervals. 

(i) Long attacks with long inten'als arc characteristic of uncom- 
plicated peptic ulcer. Attacks which arc seasonal, occurring mostly 
in spring and autumn, are suggestive of chronic duodenal ulceration. 
In duodenal ulcer the attacks may only recur once or twice in a year, 
or even more rarely. They vnW, however, become more frequent and 
more severe as the disease progresses and when complications super- 
vene. The intermissions in the case of chronic gastric ulcer usually 
afford a few weeks’ or months’ reprieve. 

(ii) Short attacks with short intervals may occur in appendix 
dyspepsia, and in those cases of visceroptosis in wliich the symptoms 
resemble those of chronic peptic ulcer. It is unusual for a patient 
suffering from visceroptosis to have complete freedom from all 
symptoms between the attacks, however short these intervals 
may be. 

(iii) Recent attacks becoming longer and more severe suggest that 
a gastric or duodenal ulcer has become adherent to a neighbouring 
viscus, such as the pancreas, that pyloric stenosis or hour-glass stomach 
may be present, or that a cancer lias become grafted on to a chronic 
ulcer. 

(iv) As the patient -will invariably describe the last attack in some 
detail, it is well to encourage liim in this respect as much valuable 
mfoxmation will be gained, particularly if he can be induced to draw 
comparisons between the last attack and the previous ones. He may 
have noted, for instance, that the last attack was perhaps more 
persistent, or obdurate to medicine, that the pain was different in 
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character, or that it was associated with complications not previoaslj 
noted, such as loss of weight and vomiting, clearly suggesting that 
his condition is assuming a more sinister aspect. 

(G) Amhjsis of individual symptoms. — Having completed a simunar)' 
of the patient’s complaints and the length of the history, it M-ill now 
be necessary to deal in some detail ^rith the individual symptoms. 

(a) Pain. Pain is the most important symptom in abdominal 
disease ; in fact, it may be the only symptom complained of by the 
patient. It is therefore essential to go into fullest details with regard 
to its position and radiation. 

The position of the pain mriy varj' according to the disease present, 
and in a number of cases it will give an important clue as to which 
organ is involved. In the early stages of acute intra-abdominal lesions 
the site of the pain is perhaps more characteristic and definite, and is a 
greater aid to diagnosis than Avill be the case in more chronic conditions. 

In cases of simple ulcer of the stomach and duodenum the pain is 
located in the epigastrium ; in gastritis, carcinoma, and gastroptosis it 
tends to be diffuse. In peptic ulcer, when the lesion involves the 
duodenum, it will be more localised and situated at tie outer border of 
the rectus muscle in the transpyloric plane, whilst if the stomach is the 
seat of chronic ulceration the tender spot is usually in the mid-epi- 
gastric line or to the left of it. 

The position of the pain, however, is not always constant, and too 
much confidence should not be placed in a diagnosis based on the 
position aloue, as this is subject to some variation with certain lesions. 
For instance, I have seen not a few cases of duodenal ulcer in which 
the pain was definitely located over the upper half of the hft rectus 
muscle, and even on examination the tenderness was found to he over 
this area. 

In gastric ulcers situated near the pylorus the pain may be on the 
right side, over the middle third of the rectus muscle in the cpi* 
gastrium, or may be even further out than this in the region of the 
gall-bladder. In gall-bladder disease the pain is often located below 
the tip of tlie ninth costal cartilage, but it may be internal to this, 
further afield in the right post-renal angle, or even in the right iliac 
fos.<?a. 

The pain will radiate widely W'hen the patient is suffering from one 
of his attacks or during a particularly severe bout of indigestion. 
such complications as penetration of the pancreas occur in peptic 
ulceration, severe pain may be felt in the back. As a rule, therefore, 
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patients giving a history of duodenal ulcer will complain of pain to the 
right, and during a more severe attack, and particularly when complica- 
tions arise, there will be radiation of the pain to the back in the region 
of the twelfth dorsal vertebra, upwards between the shoulder blades, 
and piercing even up to the right shoulder. 

In gastric ulcer there will be a history of pain in the middle of the 
epigastrium, or slightly to the left, but as the disease progresses there 
will be a diffuse radiation over the sternum, the lower half of the left 
chest, and upwards to the left shoulder. Backache is a notable feature 
when a callous ulcer has involved the 'pancreas or liver. 

In gastro-jejunal ulcer there is often a history of pain just below or 
to the left of the umbilicus, with radiation towards the left iliac fossa 
or into the hypogastrium. With diseases of the gall-bladder there is 
pain in the right hypochondrium, below the costal margin, and this 
may extend to the back or shoot upwards to the right shoulder and 
supra-clavicular region. Eadiation towards the umbilicus or even into 
the right iliac fossa may cause an error in diagnosis. The position of 
the pain in pancreatic disease is epigastric, usually difiuse, more intense 
just above the lunbilicus, and may also extend to the back. If the 
dyspepsia is due to chronic appendicitis the pain will often be localised 
to the right iliac fossa, but it may radiate to the epigastrium. Pressure 
over the «eciim or appendix in such cases nill also cause epigastric 
pain sinular to that of which the patient has been complaining. 

Pain may he mild, described merely as discomfort. Such pain may 
be experienced in early cases of cancer of the bedy of the stomach, in 
chronic gastritis, chronic pancreatitis, chronic colitis, visceroptosis, and 
in uncomplicated cases of gall-stones. Here, in tlie interpretation of his 
pain, we are dependent upon the patient’s description of it. It is very 
difficult indeed to assess accurately the amount and character of the 
pain, as it is a subjective phenomenon. In two patients with an identical 
lesion the pain may be described by one as being very severe and by 
the other as being mild. It is difficult, too, to interpret terms, such 
as “boring,” “aching,” “burning,” “cutting,” “acid,” “sharp,” 
“ tearing,” “ dull,” frequently used by patients in referring to their 
pain. Pain, in fact, is one of the most teasing symptoms to describe, 
but without it very few patients would, in my opinion, seek medical 
advice, even in the presence of obvious disease. 

In certain cases of dyspepsia the pain is described as being severe or 
acute. This is well demonstrated in peptic ulcer when adhesions are pre- 
sent, or when penetration of such a viscus as the liver or pancreas occurs. 
The pain which was hearable before now becomes intolerable. In order 
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to get some relief the patient 'will apply pressure to the epigastrium, 
talce copious draughts of alkaline mixtures, or resort to self-induced 
vomiting. Nothing 'will aflord these patients greater relief, however 
transient, than vomiting. Once alleviation has been obtained by this 
method they ill be found to resort to it with increasing frequency. 
The pain will he described as severe during an attack of acute gastritis ; 
so also where cancer of the stomach and peptic ulcer have produced 
obstructive symptoms. 

In cholecystitis associated with gall-stones there may be quiescent 
inters’als, mild grumbling attacks of discomfort, and the uneasiness 
that accompanies gastric flatulence. ^Tien, however, acute infection 
supen,’enes there may be severe pain in the region of the gall-bladder 
associated with pyrcaia. In gall-stone colic the pain is excruciating, it 
radiates to the back and shoulder, and is accompanied by collapse. 
Probably the worst pain that an individual can be called upon to bear 
is that which ushers in an acute haemorrhagic pancreatitis. The words 
acute ” or “ severe ” are inadequate to describe the agonising 
torment, the relentless, burning, strangling pain which grips the upper 
abdomen, as in a vice, and plunges the patient into a fearful dread of 
continued agony and impending death. The suggestion of operation 
with its promise of relief is eagerly and gratefully acquiesced to by 
the patient. 

The pain in acute perforation of the stomach or duodenum, and 
certainly in some cases of acute obstructive appendicitis, is undoubtedly 
very intense, but its severity cannot in any way be compared with that 
of an acute pancreatitis. 

In certain organic conditions of the stomach the pain will be 
described as constant, and is unrelieved by partaking of food ; in fact, 
in many cases the ingestion of food will increase the pain or give rise to 
vomiting. This is often seen in cancer of the stomach, pyloric stenosis, 
and hour-glass stomach. It is also a characteristic feature when 
malignant degeneration is superadded to a callous ulcer. Not only is 
the pain a constant feature after partaking of food in cases of cancer 
or organic obstruction of the stomach, hut the taking of large meals or 
imsuitable articles of diet will often aggravate the symptoms and 
precipitate an acute attack. 

In simple ulcer and gastro-jejunal ulcer the pain comes on at a 
longer though variable interval after food, the usual time being 3 
hours, this being extended in exceptional cases to 0 hours. Some 
pyloric ulcers, owing to their close proximity to the bulb, may mimic 
duodenal ulcers in tlieir symptoms. 
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Pain arising at short intervals after food is found in clironic peptic 
ulceration occurring near the cardia, and also in cancer of the 
stomach and gastroptosis. In atonic dilatation of tlie storaacli, caving 
to the diminished gastric muscular tone, a sensation of fuhiess is 
produced after a small quantity of food has been taken, and this may 
develop into actual pain if the patient takes more than he is 
accustomed to, 

“ Hunger pain,” first described Ly Lord Moynihan, is an outstand- 
ing feature in duodenal ulcer. The patient experiences severe pain which 
is immediately appeased by partaking of food. The bulkier the meal, 
the longer will he the inter\'al of relief ; but the pain which will even- 
tually return mil be correspondingly worse. On the other hand, whore a 
small meal is taken, although the pain is immediately relieved, it will 
return after a shorter interval and with a lesser intensity. 

“ Hunger pain ” is occasionally seen in diseases other than duodenal 
ulcer, such as cholecystitis, chronic appendicitis, some cases of cancer 
of the stomach, duodenitis, and in most cases of liyperchlorhydria 
unassociated mth peptic ulceration. In the majority of cases of cancer 
of the stomach, visceroptosis, chronic diseases of the gall-bladder, 
appendix, and pancreas, complicated peptic ulcer (and particularly 
where there is an hour-glass stomach), pyloric stenosis or adhesion of 
the ulcer to the pancreas or liver, the intake of food causes an aggrava- 
tion of the symptoms. Although the appetite may he good, and even 
capricious, with some of these lesions, the fear of the pain that will 
inevitably ensue, often enforces an abstinence w’hich borders on 
starvation. 

(b) Nausea. Nausea may be a symptom in many cases of dyspepsia. 
It is associated with a loss of appetite and diminished gastric tone. It 
is described as a “ sinking ” feeling in the “ pit ” of the stomach, and is 
accompanied by such vasomotor symptoms as faintness, giddiness, cold 
sweats, etc. In gastric conditions it usually 'precedes vomiting, w’hich 
IS in contrast to the vomiting which may occur without any antecedent 
nausea in cases of cerebral lesions. Nausea is a very early symptom in 
carcinoma of the stomach ; in fact, it may be the first symptom to indicate 
that something is seriously amiss. It continues throughout the disease 
and increases in frequency and in intensity as the growth develops. In 
gastritis and in chronic diseases of the gall-bladder and appendix 
nausea is a prominent sjrnptom, and apart from mild pain, discomfort, 
and indigestion, W’hich usually accompany these diseases, it may be the 
only presenting feature. It should be remembered that nausea occurs 
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in such conditions as pregnancy, nrsemia, nephritis, ansomia, tuber- 
culosis, functional and neurotic states, debility from any cause, in- 
testinal worms, and chronic drug addiction. 

(c) Xomiling. In cases of dyspepsia this may be an important and 
frequent sjTuptom, and the various points in connection with it demand 
careful inquiry. These should be considered under the following 
headings : 

(i) Character of vtytrvit. This alone may elucidate a clinical diag- 
nosis, and the surgeon should alwaj's make a personal inspection of a 
fresh specimen of vomit when it is available, as the macroscopic 
appearances may he suggestive of certain lesions. Por instance, in 
acute gastritis there may be an excess of mucus. Bright red blood may 
be quite obvious to the naked eye ; on the other hand, it may be dark 
browm if it has been subjected to the influence of gastric juice for 
any length of time. Sometimes the vomit will resemble coffee 
grounds. 

The vomiting of large quantities of bile is seen in cases of migraine, 
and particularly where vicious circle vomiting has occurred after a 
gastro- j ej unostomy , 

In obstruction of the stomach or duodenum, the vomiting may he 
copious, and recognised undigested particles of food taken two or throe 
days previously may be contained in the vomited material. IVhenthe 
obstruction is due to a fungating necrotic cancer, the vomited matter 
wll be foul, evil-smelling, and frothy from fermentation. Fmculcnt 
vomiting is seen in cases of intestinal obstruction, but true fECC.^! 
vomiting (i.e., vomiting of fmccs) can only occur if the stomach is in 
direct communication with the colon, which may obtain as a complica- 
tion in peptic ulceration, i.e., gastro-colic fistula, and in certain cases 
of advanced cancer of the stomach w’here the growth has become 
adherent to and has finally eroded the large gut. 

In peptic ulcer unassociated with ohstniction the vomiting will be 
described by the patient as being “ acid ” and “ burning.” The amount 
is usually very small and generally contains much stringy or ropy 
mucus. 

(ii) Amount. The further away the obstruction is from the canlia 
the greater will be the amount vomitetl. In pyloric occlusion due to 
cancer, to chronic duodenal ulcer, or to a stenosing gastric ulcer, large 
amounts are vomited at frequent intervals. As the gastric muscle 
tone decreases, however, the vomiting will be less frequent but more 
copious. 



ABDOSIEN' 


70 


In well-established hour-glass stomach the amount will be large or 
small according to the position of the stricture. If the proximal pouch 
is small there will be frequent vomiting of small amoimts of highly acid 
gastric contents ; whereas where the lesion occurs near the pylorus, 
owing to the increased capacity of the proximal pouch, the amounts 
vomited ^vill be larger, and the condition \n\\ be indistinguishable from 
that of pyloric obstruction. 

(iii) Frequency. It should be borne in mind that a considerable 
number of patients who complain of dyspepsia and who have a Wsceral 
organic lesion do not vomit. Vomiting is rare in simple duodenal ulcer, 
and is stated to be absent in fully 25 per cent of cases of chronic gastric 
ulcer. VTien an obstruction supervenes, however, vomiting invariably 
occurs. 

Vomiting is frequent in acute gastritis, organic obstruction of the 
stomach, and in those cases of gall-bladder disease associated with 
bouts of acute cholecystitis and colic due to gall-stones. 

(iv) Relation to food. Vomiting occurring immediately after the in- 
take of food is seen in functional disorders and in organic cesophageal 
obstruction. In gastric ulcer vomiting usually occurs at the height of 
the pain, 1-2 hours after the intake of food. In duodenal ulcer the 
incidence is rare, but when vomiting occurs it does so after a longer 
interval, usually 3^ hours after food. Vomiting occurring several 
hours after a meal, as has been pointed out before, is very charac- 
teristic of a stenosing ulcer producing pyloric obstruction. 

In alcoholic gastritis, cirrhosis, and pregnancy, vomiting is most 
usual in the early morning before breakfast, whereas in atonic dilatation 
of the stomach and pyloric stenosb vomiting more frequently takes 
place towards the close of the day. 

(v) Self-induced vomiting. Self-induced vomiting is commonly seen 
in cases of gastroptosis, atonic gastric dilatation, peptic ulcer, gall- 
stones, gastric flatulence from any cause, and in functional disorders. 

(vi) Relief of pain. It is well knoum that relief of pain immediately 
follows vomiting in cases of peptic ulceration, but although some relief 
is afforded in gastritis and visceroptosis the same cannot be said of the 
vomiting associated with biliary, pancreatic and renal conditions, 
appendicitis, acute dilatation of the stomach, or intestinal obstruction. 

(d) Belching ; flatidence ; regui^itation ; heartburn; sense of fulness. 
Very mild belching or eructations occur normally after meals, but may 
be a very troublesome and common symptom in certain cases of 
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dyspepsia. It is frequently associateil "’ith gastritis, peptic ulcer, and 
functional disorders (serophagia). 

In uncomplicated gastric disorders the eructations are odourless, 
and the same applies in benign pyloric obstruction. In carcinoma of 
the stomach, owing to the decomposition of proteins by lactic and 
butyric acids which arc present, the belched gas is foul-smelling and 
may contain a quantity of sulphuretted hydrogen. In the rare cases 
of gastro-colic fistula the freculent odour of the eructations may he a 
characteristic feature. 

Tlie patient may sometimes experience great difficulty in difierenti- 
ating between gastric and intestinal flatulence. Tlie intestinal disten- 
sion is mistaken for gastric flatulence, and in fniitless efforts to expel 
the gas by mouth more air is swallowed. Although belching will relieve 
gastric flatulence, it udll have no effect upon the pent-up gases in the 
flexures of the colon. Gastric flatulence or uind is often associated 
\vith palpitation and other cardiac sjinptoms, and is due to the gas- 
filled stomach displacing the cUaphragm and heart in an up^va^d 
direction. 

Some regurgitation of gastric chyme usually occurs at the com- 
mencement of a meal, and in its exaggerated form it may be present in 
many gastric disorders. 

Water-brash is described as a sudden filling of the mouth wth 
alkaline watery saliva. It is common in patients who exhibit the hyper- 
sthenic ulcer diathesis, and in duodenal ulcer. It is said to be a natural 
reaction on the part of the body to neutralise the excess of acid. 

Pyrosis, or the acid regurgitation of gastric contents into the mouth 
and phar}'nx, is attended by a bitter or burning sensation in the throat 
and is another symptom of hyperacidity. 

Heartburn is a burning or eroding sensation felt behind the lower 
portion of the sternum. It is a frequent concomitant of chronic 
dyspepsia and may he associated with excessive belching and acid 
regurgitation. It is instantly relieved by taking alkalis. Numer- 
ous tlieories have been advanceel to explain this symptom, «'vnd a 
plausible explanation is that it is due to increased tone and excessive 
peristalsis of the lower end of the gullet, secondary to an oesophagitis 
produced by the frequent regurgitation of gastric juices of ver\' high 
acid content. 

A sense of fithtess in the epiga.strium is a common symptom m 
diseases of tlte gall-bladder, carcinoma of the stomach, and in any 
condition that is as.sociated with enlargement of the stomach, e.g., 
gastric atony and benign pyloric stenosis. The sensation h probably 
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tKe result of stretcliing of the muscle-fibres of the stomach by gas or by 
the intake of food which increases the pressure inside the stomach. 
Pressure on the stomach from conditions sucli as secondary deposits 
in the glands or liver, epigastric cysts, gas in the transverse colon, 
enlarged spleen, etc., vnW also give rise to a sensation of fulness by 
interfering with the muscular mechanism of the stomach. 

(e) Weight. In patients suffering from dyspepsia the weight is 
sometimes stationary, but on the other hand there may be a gain or a 
loss which is either gradual or rajnd. The loss in either case may bo 
marked. Loss of weight wiich is gradual is less likely to be noticed 
by the patient than a rapid loss wliich is suggestive of organic obstnic- 
tion in the ojsophagus or stomach. The most rapid loss of iveight is 
seen in cases of oesophageal i:d)slrttction. There is always loss of weight 
with hour-glass stomach, pyloric stenosis, and obstruction of the 
common bile-duct. In the latter condition tlie wasting may he very 
rapid, so that the patient will show obvious signs of emaciation. A 
marked loss of ^ceighty if it is not due to strict dieting, is a symjdom 
strongly suggestive of organic disease. In cancer of the stomach the loss 
will he rapid or gradual, depending largely upon the position of the 
grots'th, and whether or not obstniction is present. The loss will be 
rapid when the growth is situated at the cardiac orifice, the pyloric 
orifice, or elsewhere in the stomach when it is large and fungating and 
is associated with obstructive symptoms. It is gradual when the g^o^vth 
is situated in the body of the stomach, in the early stages of leather- 
bottle stomach, and in all cases where the g^o^vth springs from the 
region of the greater curvature and does not involve the pylonis. 

In gastric and duodenal ulcer the weight may be stationary, or in 
some instances the patient may actually gain. "When, hou^ever, such 
complications as penetration of the pancreas, hour-glass stricture, and 
pyloric stenosis ensue, the fear of the pain or vomiting that wdll follow 
the intake of food produces a self-induced starvation which necessarily 
results in. loss of weight. 

In taking the history careful distinction should always be made be- 
tween true anorexia and a condition in which the patient is himgry and 
has a good appetite, but is afraid to eat ovvung to the subsequent pain 
that TNill ensue. An increase of weight will he noticed in cases of simple 
duodenal ulcer, o^ving to the fact that the frequent intake of food will 
relieve symptoms. In patients suffering from gall-stones and chronic 
appendicitis, the appetite is good as a rule, and the patient may actually 
put on weight ; ’on the other hand, in certain cases, owing to the sense 
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of fulness and epigastric discomfort that result from the intake of food, 
the patient may resort to dieting, and loss of -weight follo-a-. 

(f) Appetite. Appetite is the natural desire for food, and is a 
sign of efficient gastric tone and secretion. A loss of appetite or 
anorexia, on the other hand, is an indication of the converse of 
this. Increased appetite is nearly always associated with hyper* 
chlorhydria, whereas a loss is likewise associated with a diminution of 
hydrochloric acid. Anorexia is a common complaint in many cases of 
dyspepsia and functional disorders. It is a prominent symptom in 
gastritis, new growths of the stomach, and other conditions accom- 
panied by atony and dilatation of the stomach. In cancer of the 
stomach there is often a peculiar distaste for meat, and in patients 
suffering from cholelithiasis there is usuelly a dislike of fats, such as 
butter and cream. Acute loss of appetite, particularly if it is associated 
with loss of weight, may be the only symptom of an early cancer of the 
stomach, and in any patient over the age of forty, who has suddenly 
noticed this condition for the first time, a complete investigation of the 
stomach is imperative. 

(^) Uamatemesh and melana. There arc many causes of hamate- 
mesis, though peptic ulcer is by far the commonest. It is estimated 
to occur more frequently in gastric than in duodenal ulcer, and in a 
severe form in at least 10 per cent of cases of chronic peptic ulceration. 

The vomited blood may be bright red. "When it is dark b^o^vn or 
black this is due to alterations which have occurred from the action of 
the acid gastric juice. It may be represented os “ coffee grounds ” or, 
although present in the vomit, it may he detected only by means of 
the microscope (occult blood). Collapse and other signs associated 
^vith loss of blood are evident in cases of profuse heematemesis. 

Ha>matemesis is often the only symptom of an acute peptic ulcer, 
and its occurrence in cases of cirrhosis of the liver, splenic diseases, 
blood dyscrasias, and after operations upon the stomacli requires only 
to be mentioned. The haematemesis which sometimes occurs wth gall- 
stones, appendix dyspepsia, and acute appendicitis is dependent upon 
the formation of multiple acute peptic erosions. 

lilelccna occurs commonly in duodenal ulcer, less frequently m 
gastric ulcer, and even more rarely in cancer and innocent new 
gro^vths of the stomach. In mela^na the stools are black and tarry. 
In cases of hemorrhage from the large gut the blood which is passed in 
the motions is red. It is verv rarely tarr}’’ in nature. The naked- 
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eye appearances, therefore, of blood that is passed in the motions may 
be helpful in indicating its origin. Occult blood is found in all cases 
of active gastric and duodenal ulcer, and is a very important test 
in the diagnosis and management of these cases. Its persistence 
indicates' that the ulcer is still active, wliereas if the test is consistently 
negative on several occasions there is strong presumptive evidence that 
healing is taking place satisfactorily. 

Hrematemesis and melajna may occur in cases of cancer of the 
stomach, but while it is rare to have a copious hffimatemesis in such 
cases, occult blood is repeatedly found on examination of the stools. 

(/i) Jaundice. This is an important symptom in gastro-intestinal 
diseases, and its occurrence will often help to elucidate the diagnosis. 
Its mechanism, causation, and clas.sification into obstructive, h£Dmol5^ic, 
and toxic and infective, are well known, and are clearly and brilliantly 
described in the writings of SIcNee. 

In investigating a case it will be necessary* to inquire into the 
number of attacks that the patient has had, wliether an attack has 
been preceded by pain or colic, and whether or not it was accompanied 
by 2>yrexia. The fact that the patient suffers from attacks of jaimdice 
is suggestive of the presence of gall-stones, although there are many 
cases of cholelithiasis who have never had jaundice. Attacks of 
colic, too, although a prominent feature of gall-stones, may be entirely 
absent in a large number of such cases. Wliilc pain preceding or accom- 
panying an attack of jaundice indicates the presence of gall-stones it is 
when jaundice occurs in the absence of pain that the greatest difficulties 
in diagnosis arise. Painless jaundice, particularly when it is persistent 
and of increasing intensity, is very suggestive of cancer of the head of 
the pancreas, but it is occasionally seen in obstruction of the common 
bile-duct due to stone. In. both conditions rapid emaciation is a marked 
feature, hut the latter is often accompanied also by pyrexia. 

Intermittent attacks of jaundice, preceded by pain and accompanied 
by pyrexia, are pathognomonic of cholelithiasis. Jaundice which 
occurs without attacks of pain or fever, and which persists in a patient 
past middle life, is in all probability due to a cancer of the head of the 
pancreas, rarely of the common bile-duct, or to a sclerosing chronic 
pancreatitis. If itching is a marked feature it is strong evidence of an 
obstructive lesion, as it does not normally occur in the other types of 
jaundice. 

In investigating a case of jaundice special inquiry will have to be 
made to ascertain whether there have been any previous toxic or 
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infective factors to account for the present attack. For instance, 
jaundice is found in certain acute specific fevers, in certain cases of 
syphilis, Avhere excessive doses of salvarsan or equivalent drugs have 
been injected intravenously, after the administration of certain poisons 
such as phosphorus, etc., and in certain septic conditions. 

Jaundice of a mild nature is seen in the familial condition of 
acholuric jaundice \Yith increased fragility of the red cells, and also in 
the acquired form ^vhen it is frequently associated udth the foriuation 
of pigment gall-stones. Jaundice occurring in several members of the 
same household, or in epidemics, is at once suggestive of the epidemic 
catarrhal form which is associated with indigestion, slight p;>Texia, and 
occasional bouts of mild colic. 

(t) Cmdition of the boivels. It Avill be found on taking the histories 
of patients suffering from dyspepsia that the condition of the bowels, 
whether they are normal, constipated, or whether there is diarrheea 
or diarrheea alternating with constipation, will yield useful informa- 
tion in confirming a diagnosis. In certain lesions there is always 
constipation, w’hereas in others this symptom is not present, and 
there nmy even be dLarrhcea. Although the absence or presence of 
constipation or diarrheea may not be helpfid in difierentiating between 
one form of dyspepsia and another, it may be useful in ruling out the 
possibility of other gastro-intestinal lesions. In the majority of cases 
of dyspepsia constipation is present ; for instance, in duodenal ulcer, 
duodenitis, and in indigestion associated with hyperacidity, in gastric 
cancer, pyloric stenosis, in chronic appendicitis, visceroptosis, and m 
chronic diseases of the gall-bladder, constipation is almost invariably 
found to be present. It shoidd also bo noted that any lesion ac- 
companied by vomiting mil cause constipation. This is ircll seen in 
cases of pyloric stenosis, whether it be the acquired or the congenital 
form. In cases of obstruction of the gut constipation is a characteristic, 
and may be a pathognomonic symptom. 

The majority of drugs that are taken for the symptomatic cure of 
dyspepsia, chiefly in virtue of their bismuth content, produce con- 
stipation, which in turn may result in an aggravation of the original 
symptoms. 

Diarrheea is a common complaint in nervous and functional dis- 
orders, in colitis, pancreatic insufficiency, and in a host of other 
conditions associated witli dyspepsia. It not uifrequently re-sults from 
a catarrhal colitis induced by excessive purgation, or by the taking of 
certain drugs in the symptomatic treatment of indigestion. 
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In this country gastrogenous diarrhoea is fairly common, and is due 
to diminution or absence of gastric secretion, especially of hydrochloric 
acid. Patients -will often pass three or four soft, fouhsmelling stools 
during the course of the day, and will complain of mild dyspepsia and 
a distaste for certain forms of food. 

Diarrhoea occasionally occurs after the operation of partial gas- 
trectomy for carcinoma or peptic ulcer, or after gastro-enterostomy for 
pyloric stenosis, and is often secondary to an enteritis produced by the 
rapid empt3ring into the jejunum of undigested and irritating gastric 
contents. It is surprising that diarrhoea does not result more frequently 
after these operations have been performed, as they are in themselves 
a plea for careful dieting and prolonged medicinal treatment. 

Alternating diarrhoea and constipation is fomid in cancerous 
strictures of the descending and sigmoid portions of the colon, 
and is occasionally seen in cases of diverticulitis. In gastro-colic 
fistula alternating diarrhcea and constipation may be present, though 
diarrhoea alone is more usual. The fscccs in these cases ^viII often con- 
tain undigested food which has been recently ingested. 

In most cases an inspection of the stools, especially ^vith regard to 
colour, odour, and whether or not blood and slime arc present, will 
yield valuable information. The motions ^viU be tarry or black when 
active peptic ulceration is associated rsith bleeding of any severity, the 
altered blood being intimately mixed with the frecal material. 

In certain cases of tonential beemorrbage from a duodenal ulcer, 
associated with diarrhma, the blood passed may be red, but this is 
most unusual. Bright red or brown blood in the motions, usually in 
streaks on the surface or discrete from the main masses, implies that 
there is an. ulcerative condition of the colon. It is only in the most 
exceptional cases that black or tarry motions will be found ^vith 
organic lesions involving the large gut, but it is almost pathognomonic 
of duodenal ulceration. 

After the ingestion of large doses of bismuth or iron the stools will 
he found to be grey or even black, but the fact that the patient admits 
having taken these drugs \iill account for these physical characteristics. 
In obstructive jaundice the stools are clay-coloured and putty-like in 
consistency. Large frothy, fatty, evil-sraelUng motions are present in 
chronic pancreatic diseases. 

(j) Other complaints and symptoms. As there is practically no 
organ in the body which, when diseased, will not give rise to some 
symptoms of dyspepsia or mimic gastro-intestinal disorders, it is most 
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important to inquire into the main s}*mptoins ■^vhich may be produced 
by diseases of the other s^tems, such as cardio-vascular, nervous, 
genito-urinar}’, etc. In a severe attack, the gastric crisis of tabes 
has been mistaken for an abdominal catastrophe such as perforated 
gastric or duodenal ulcer, and numerous instances are on record 
where an unnecessary operation has been performed. In coronar}' 
thrombosis, pericarditis, basal pleurisy, and other intra-thoracic 
diseases, symptoms indistinguishable from an acute dyspepsia or an 
abdominal calamity are sometimes reproduced. 

In enlarged prostate, associated with retention, back pressure, and 
chronic uraemia, the symptoms of a chronic duodenal ulcer, or chole- 
cystitis associated with gall-stones, are sometimes mimicked and may 
mislead the surgeon into believing that a double pathological condition 
is present. 

It is futile to examine one system completely and thoroughly and 
to ignore the others, as multiple organic lesions may be present in the 
same patient. 



CH^VPTER n 

Exajiinatiok or the Stoxlvch with SPECLiL Instruments 
by 

Rodney iLxiNooT 

There have been a large number of ingenious instruments devised at 
one time and another for investigating the interior of the stomach, but 
although they have been popular on the Continent they have only 
occasionally been used in this country. Only two of these recent 
innovations wUl be here briefly described. 

(1) Gastroscope. — The new flexible Wolf-Schindler gastroscope 
(fig. 39) is an instrument that is used extensively in Germany, but, 
as far as I am aware, verj* rarely in England. 



It resembles a long cystoscope ivith an eye-piece, and has a flexible 
shaft, a strong terminal light, and an excellent AVolf lens placed proximal 
to the illumination. After the induction of narcosis by the intravenous 
injection of evipan, or the cocainisation of the throat and pharynx, the 
instrument is passed into the stomach and air is pumped into the viscus 
to produce a moderate dilatation. Owing to its flexibility the gastro- 
scope can be manceuvred into the various portions of the stomach 
cavity, and a good view be thus obtained of the greater part of its 
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lining. Gastric juice, mucus, etc., which may cloud the field of vision, 
can he wiped away by rubbing the lens gently against the gastric 
mucosa. 

Preliminary preparation is necessary. It is best to wash out the 
stomach thoroughly with a weak solution of bicarbonate of soda, and 
to aspirate the contents completely about -1 hour before the investiga- 
tion is perfonned. The intramuscular injection of Vn gr- of atropine 
sulphate 4 hour beforehand will facilitate the examination by diminish- 
ing the gastric secretion. 

There is no doubt that a very excellent view' of the interior of the 
stomach can often be obtained, and in certain conditions sucli lesions 
as chronic gastritis, polypi, chronic gastric ulcer, and the papilliferous 
and ulcerated types of cancer of the stomach can be very clearly seen. 

"Wliile it may be possible to interpret gross lesions by this means, it 
is of little or doubtful value in differentiating between a gastric ulcer 
and an early cancer of the stomach, or in identifying the malignant 
change.s that are occurruig at the border of a chronic peptic ulcer. This 
is to be expected as it is sometimes impossible after the specimen has 
been removed at operation to make such a differentiation, even with 
the naked eye. Again, a great deal of technical skill is required in 
passing the instnuuent and in tlie interpretation of wliat is actually 
seen. It may, in the future, have a limited field of usefulness in 
amplifying, elucidating, or even correcting the diagnosis of a gastric 
lesion arrived at after an X»ray’ examination by means of a barium meal- 

(2) Gastro-photograpJiy . — The gastro-pbotor is an instrument which 
has been invented for taking photographs of the interior of the stomach. 
It is a great mechanical achievement and consists of a semi-rigid 
rubber tube, fitted at its lower end with a minute camera which, 
instead of lenses, has light pin-holes arranged vertically in pairs. 

The stomach is thoroughly irrigated with warm bicarbonate of soda 
solution, and the contents aspirated before the examination is under- 
taken. The examination is conducted in the X-ray room, and alter 
the instrument has been pas.sed its position in the stomach is located 
under the screen. As it is composed of metal it shows up very clearly, 
and it can be manipulated to lie in any desired portion of the stomach. 
Its position in the stomach cannot be accurately determined, and a 
certain amount of guess-work is nccessarj’ in placing it in the ideal 
position for the exposures. The examination takes only a few minutes, 
and is painless and free from danger. 

After the exposures the instrument is withdrawn, the films arc 
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developed, magnified, and then examined — preferably stercoscopically. 
I have examined a number of films and positive pictures taken by 
the gastro-photor,but the results obtained have not impressed me vary 
favourably, hlost of the pictures are very blurred, indistinct, and out 
of focus, and the area included in each picture is so small that 
it is practically impossible to dravr any definite conclusion as to the 
pathological condition present. Occasionally the swollen edge of a 
gastric ulcer, its cavernous crater, and the radiating, puckered folds of 
mucous membrane leading to it, may appear in a lucky exposure ; but 
as often as not they are likely to be missing owing to the diminished 
size of each picture. 

The edge of a malignant ulcer, or the tortuous, corrugated and 
enlarged folds of gastric mucous membrane, cloaked here and there 
with thick mucus, may bo depicted in certain cases of gastritis. 

The instrument may be described as ingenious, but it competes in 
no respect ^vitli modern radiological methods. 

Exploratory !L\parotomy 

It is rare nowadays for an exploratory laparotomy to bo imdor- 
taken in order to make a diagnosis in any gastro-intestinal disorder, as 
the methods of investigation that are now available, and particularly 
by means of X-rays and biochemical tests in expert hands, have 
reached such a high pitch of efficiency and accuracy. It should there- 
fore be possible to arrive at a correct diagnosis in the majority of cases 
before advising any operative measures. 

The number of cases in which it is considered necessary on flimsy 
evidence to “ look and see ” should be rerj' /en*, and it is only where 
whimsical signs and sjTnptoms suggest to an astute diagnostician that 
an early cancer of the stomach or other grave visceral lesion may 
he present in the absence of positive physical findings, or where an 
abdominal tumour, by presenting tmusual features, proves baffling, 
tliat such a form of inquiry can be justified. 
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CHAPTER III 

PnysicAL Examdcatioi; of the Patiekt 

by 

R. Sleigh Johnson 

(1) General examination. lu the majority of cases it ^\'in be found 
that the careful taking of a history according to a detailed scheme as 
shown on page C4 will suggest a probable, or at least a differential 
diagnosis. The object of physical examination is then to confirm or 
negative these tentative conclusions. 

In this respect two words of caution may perhaps legitimately be 
sounded. The temptation must be rigidly resisted in the first place 
unduly to hasten or restrict examination to particular organs without 
ba^'iDg due regard to the patient as a whole ; and secondly, to proceed 
too hastily to special instnunental or pathological means of investiga* 
tion without first obtaining the fullest possible information from one s 
ordinary senses and from inspection in particular. Spot-diagnosis 
carries its dangers as well as its brilliance. 

In a broad preliminary sur\’ey, attention is naturally first paid to 
the patient's general appearance, build, and state of mUrilion. Varia- 
tions from the average in physique or build, although not in themselves 
necessarily pathological, may be of significance in affecting the likely 
diagnosis in cases of disturbed gastro-intestinal function. Thus, m 
many dyspeptic patients a wide initial classification can be made into 
one of two main groups, the so-called “ sthenic ” and “ asthenic 
t}’pes. Not only is physique concerned but also considerations of 
temperament, habits, and indeed of the W’hole mental outlook. AYhilc 
it is the '■ functional ” type.s of dj’spepiia to which these obsen’ations 
chiefly apply, long continued disortler of physiological function is not 
infrequently followed by organic disease, as with duodenal ulcer. 

The sthenic form is met with commonly iii men of alert, active and 
energetic tyjie, with slow full pulse and good appetite. Normally 
robust and strong, they have often lived well and fully, and later tend 
to develop high blood-pressure and arterial disease. The astlicnic type, 
90 
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which includes many hypochondriacs, is personified by the thin, flabby, 
constipated wonian with a long narrow thorax, poor appetite, flatu- 
lence, low blood-pressure and soft frequent pulse. Her mental attitude 
is one of depression and she is much given to introspection and irony. 
^\Tien, under strain, the digestive function gives way, the former type 
tends to show a hyperchlorhydric type of dyspepsia with exaggerated 
peristalsis and rapid emptying of the stomach which may develop into 
peptic ulcer. The latter group, in whom sympathetic rather than 
vagal control is uppermost, are often the subjects of visceroptosis, 
with a general loss of tone of a part or whole of the gastro-intestinal 
mechanism in which the abdominal wall also shares. In these cases 
emptying of the stomach is slow and secretion of acid deficient. 

The factor of sex is also of significance, as shown by the far greater 
incidence of gastric carcinoma in men and of gall-stones or visceroptosis 
in women ; sunilarly, special diseases arc common at special ages. 

The degree of nutrition is probably linked up more intimately with 
digestive disorders than irith disturbance of any other system. Obesity, 
for example, carries ivith it an increased liability to hernia, diverticulitis 
or gall-stones. Emaciation should bring to mind two frequent causes ; 
a mechanical interference irith the entry or absorption of food, and the 
possibility of mab'gnancy. \Mtcn due to stricture, the higher its level 
in the alimentary canal the more marked and rapid is the loss of weight 
that ensues. Such wasting is seen in oesophageal stricture and stenosis 
of the pylorus. Simple peptic ulcer is not usually associated uith any 
striking loss of weight unless there be obstruction or prolonged restric- 
tion of diet. Defective or inadequate assimilation of food from other 
reasons, such as poverty of appetite or hysterical vomiting, wll also 
produce wasting though seldom of a comparable degree. The possi- 
bility in this regard of other digestive disorders such as a chronic gastro- 
intestinal catarrh or pancreatitis must also be borne in mind. 

Malnutrition from simple deprivation of food, in the broader sense 
outlined, is unaccompanied by any notable degree of anaemia. A 
combination, on the other hand, of wasting and a high degree of 
antemia in a chronic case is strongly suggestive of malignancy. With 
the further element of sallo^\Tiess and pigmentation, the appearance of 
cachexia is produced. Although not confined to malignant diseases, 
these probably form the largest single group in its production. Though 
unhappily only too often seen, the aim in carcinoma is, of course, to 
diagnose before any marked loss of weight or appearance of cachexia is 
evident. Gastric carcinoma unless recognised early is often accom- 
panied by a striking grade of anamia, in the production of which 
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interference with the recently-discovered role of the stomach in normal 
blood formation probably plap an important part. Usually of second- 
ary tj’pe, rarely it may closely mimic pernicious anaemia with a colour 
index above unity, the distinction being the more difficult in view of 
the achlorhydria common to both conditions. In these cases, however, 
leucopcnia is seldom as marked in degree. ANTiere, in addition, dyspeptic 
s}Tnptoms are slight or latent over a prolonged period diagnosis is even 
more obscure, and radiological investigation becomes of outstanding 
importance. 

In other gastro-intestioal diseases the general appearance may 
reveal an acute secondary anccmia as after a single or repeated large 
hmmorrhage from a peptic nicer. Here the ab.sence of wasting, the 
chalk}’-white pallor wthout pigmentation, and outward evidence of 
recent bleeding — dyspnoea, throbbing arteries and tachycardia — will 
make the diagnosis clear. Confirmation by a blood count will show a 
high degree of secondary anmraia with low colour index and temporary 
rise in leucocytes. By contrast, it is strildng how little shortness of 
breath may accompany aniemia of the same grade but of insidious onset 
and development. Severe anaemia from whatever cause, whether 
primary or secondarj*, must in itself be considered as a possible exjilana- 
tion of dyspeptic sjTuptoms, with complaint of poor appetite with 
fulness or discomfort developing early after food. AMien accompanied 
by general fatigue and markedly relieved by rest the probability of 
such an explanation is increased. 

Besides pallor other observations of significance from the appearance 
of the skin concern texture and pigmentation. A general loss of elasticity 
commonly accompanies the later stages of malignancy, often with a 
diffuse dryness and scaling. Jaundice, with its degree and involvement 
or otheivNiise of the sclerotics, must be noted, and as a corollary the 
presence or absence of bile-pigment in the urine and stools. A degree 
of jaundice obvious in daylight may readily he overlooked when the 
examination is made by artificial light. 

Since the body is not a collection of isolated units, but depends for 
Its health upon the liarmonious interaction of all its members, a break- 
down in the integrity of one will, as a rule, speedily become evident m 
the working of the remainder. Tims there are few systems, disease or 
disturbance of wdiich does not become reflected in symptoms referable, 
by the patient at least, to his digestion. Indeed, by their early and 
isolated character they may lead not only the patient but his doctor 
also into error as to the primary site of disorder. The fundamental 
necessity, therefore, of a complete even if brief systematic examination 
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of the patient as a whole needs no further emphasis, and may save 
many a misdiagnosis or in some cases imnecessary operation. This 
general physical overhaul may in some circumstances suggest the need 
for a special investigation, e.g. a Wood count, "Wassermann reaction, or 
X-ray examination, before a final diagnosis can be made. 

With a complaint of loss of appetite and vomiting, the Jades may 
suggest an underl5ung chronic nephritis or cirrhosis of the liver, and 
will then incite further examination for disturbance of renal function 
or for portal obstruction. Cyanosis and dyspnoea will direct special 
attention to the heart and circulation. Tlie general appearance again 
will, in some cases, indicate an endocrine disturbance, such as Graves’ 
or Addison’s disease, as responsible for otherwise unexplained vomit- 
ing and lead to a careful search for confirmatory signs. An early 
pregnancy will not be overloohed if during e.vamination its possibility 
be borne in mind. 

Special reference must be made, in view of tlieir commonness and 
importance, to a few particular affections of the heart and lungs in 
which abdominal disease, and even an acute surgical emergency, may 
be closely simulated. 

In chronic congestive failure^ especially of tlie right chambers of the 
heart, as in late mitral disease, there is a gradual loss of appetite, 
gastric and intestinal flatulence, with nausea, vomiting and diarrhoea 
or sometimes constipation. These are accompanied by a sense of 
fulness and oppression after meals, pain in the epigastrium or between 
the shoulder blades, and, rarely, by a ha>matemcsis or melcena. These 
symptoms are dependent upon a chronic venous congestion or inade- 
quate blood supply of the whole portal system, including the liver, 
and more eapeeially of the stomach and intestines. Their true signifi- 
cance will be revealed on examination by the early presence of breath- 
lessness on effort, cyanosis, and fulness and pulsation of the jugular 
veins, while the heart shows objective evidence of embarrassment by en- 
largement, tachycardia or abnormal rhythm. Later follows oedema of 
cardiac tjqie, whether of the lungs, peritoneum (ascites), or extremities. 
On abdominal examination the liver is uniformly enlarged, perhaps to 
the umbilicus, with a well-defined low'er border and a smooth firm 
surface, often tender and rarely pulsatile. 

In left-sided cardiac failure and in aortic disease abdominal symptoms 
are also common. The pain of angina pectoris is often referred, and 
rarely strictly localised to the epigastrium, and by its intensity may 
suggest perforation of an ulcer ; or it may radiate widely over any 
region of the abdomen (angina abdominis) and be mistaken for colic. 
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Retching and vomiting may occur at the height of the attack and 
further focus attention on the abdomen. Again, the pain may be of 
any grade of severity from discomfort only to the most intense agony 
with feeling of impending death. 

Diagnosis from an abdombial catastrophe is assisted by the follow- 
ing points : a history of previous attacks, where obtainable, and of 
their direct relation to physical effort or mental excitement ; relief 
by rest and nitrite administration ; the usual spread of pain from an 
initial substernal site ; hjrperalgesia and hyperesthesia of the sldn 
and muscles over the area of distribution of the pain. Generally the 
more severe the pain the wider is its zone of radiation. The extreme 
mental anxiety and sense of vice-like constriction may be lielpful in 
differentiation. On the objective side are evidences of defective 
cardiac nutrition and vasomotor disturbance, e.g. giddbiess, sjmcopal 
attacks, cardiac asthma (especially nocturnal), and signs of arterial 
degeneration Avith raised pressure. During an attack vasoconstriction 
is the nile, the patient being grey, motionless, with a small hard puhe, 
infrequent or unchanged in rate, and often an extremely high systolic 
pressure. Epigastric pain of lesser severity than angina, sometimes 
mistaken for a simple dyspepsia, may result from aneurysm of the 
aorta or from aortic regurgitation. 

Thrombosis of a branch of the coronary arteries, usually the descend- 
ing di^dsion of the left, is another cardiac condition which may cause 
confusion in diagnosis. Its incidence is almost confined to men in the 
later decades. A history, if it can be obtained, of previous attacks of 
pain on effort or of known cardiac disoixler will aid in diagnosis, although 
rarely an imheralded coronary occlusion may be the first sign of 
disaster. An attack begins with agonising and persistent pain beneath 
the lower stemum which may ratliate not only upwards to the neck 
and arms but frequently to the epigastrium, ^vith rapid abdominal 
distension and rigidity. Tlie pain is of such severity as to be wholly 
unrelieved by nitrites and the customary doses of morphia. Xausca 
and vomiting are usual, with an extreme degree of shock and angor 
auimi. Diagnostic points from an abdominal perforation include a 
marked degree of restlessness, the patient uTithing with pain or even 
walking about, and the constant presence of dyspnoea which may be 
the predominant symptom. The breathing is sometimes irregular or 
of Cheyne-Stokes tj'pe, and a dry cough may develop from congestion 
of the lung bases. The pulse is commonly infrequent with faint heart 
sounds and an extremely low systoUc blood-pressure, often only "0 to 
80 mm. Ilg. Pericardial friction may sometimes be heard. Ilith the 
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persistence of the pain signs of venous engorgement and failure become 
evident. If facilities are available at tbe time an electro-cardiographic 
tracing may show pathognomonic features of myocardial infarction 
and make the diagnosis conclusive. 

Other acute abdominal conditions in addition to perforation which 
may be simulated by coronary thrombosis include gall-stone colic, and 
in particular acute luemorrhagic pancreatitis in view of the cyanosis 
and dyspnoea often found in the latter condition. 

Pericarditis often gives rise to severe pain in the upper abdomen or 
spreading •widely over its whole extent ; with the severe degree of 
general illness the resemblance to a diffuse peritonitis may then be 
very marked. As ^vith other referred pain the abdomen may be tender 
and rigid. The intensity of the pain is usually lessened by adopting a 
sitting position. Auscultation at intervals over the cardiac area will 
reveal the characteristic to-and-fro friction. 

Sudden obstruction by etnbolism of a branch of the mesenteric 
artery in malignant endocarditis or mitral stenosis, or a mesenteric 
venous thrombosis m cirrhosis of the liver, gives rise to the picture of 
an abdominal catastrophe unth prostration and collapse, passage from 
the stomach and bowel of fresh or altered blood in large amounts, and 
the rapid development of intestinal obstruction. Careful examination 
of the heart will afford a clue where this is the primary site of disease. 

Respiratory affections in causation of abdominal pain may in some 
circumstances be equally productive of error. Of outstanding import- 
ance in this respect is acute fibrinous pleurisy, either alone or associated 
wtli an underlying pneumonia. Following the distribution of the 
intercostal nerves, the pain may in accordance \\nth its origin be 
referred and localised to either upper or lower quadrant, and so 
simulate almost any abdominal emergency. Involvement of the 
diaphragmatic pleura ^vill he suspected if, besides an abdominal refer- 
ence, there be complaint of pain at the tip of the shoulder, referred via 
the phrenic nerve to the area of distribution of the foxurth cervical 
loot. This reference is also observed in cases of perforated gastric and 
duodenal ulcer, as emphasised by Cope. Often, however, no shoulder 
pain is felt in either condition, when, with a tender, rigid upper 
abdomen and no friction to guide, diagnosis between a lesion above 
and a lesion below the diaphragm may be especially difficult and 
throxvn back entirely upon a critical sun^ey of the thorax, which will 
usually reveal diminution of movement and of air entry over the 
affected low'er lobe. 

In children the onset of a lobar pneumonia on the riglit side may be 
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equally hard to distinguish from acute appendicitis. The most helpful 
si"ns arc the early appearance of cyanosis and the altered character 
and increased rapidity of respiration relative to the rise of pulse-rate, 
aided by a critical search for abnormal pulmonary signs, of rvliicL 
a^ain the earliest to appear is a weakening of the breath sounds. The 
pre.sencc of cough or labial herpes will fav'onr pneumonia, and working of 
the alae nasi Ls similarly significant. Again, nith a pulmonary infection 
the initial fever is usually of higher grade and the rise in leucocj-tes 
more marlced and of earlier development than in appendicitis. A 
figure, tlierefore, of say 25,000 to 30,000 at the onset of illness is strong 
evidence in favour of a diagnosis of pneumonia. With regard to dis- 
tinguishing abdominal signs, local hyperresthesia of the skin is more 
commonly found in appendicitis, while tenderness on rectal examination 
and pam on extending the right thigh, from psoas rigidity, can some- 
times he elicited. Cope has pointed out that deep pressure directed 
towards the right iliac fossa from the left side of the abdomen vill 
produce pain if the appendix be inflamed, but not in pneumonia. 
Where clinical signs are inconclusive, a good X-ray of the chest il 
obtainable may decide the issue. If after weighing all evidence there 
still he any doubt, as ^^ll in some circumstances be the case, it is wiser 
to take the risk of opening the abdomen by a small incision under 
morphia and local aujssthesia than to wait for possible peritonitis to 
develop. In childhood an e.vploration in error is by no means as 
serious an undertaking as in adult life, and many will recover. 

Other thoracic conditions which may be responsible for abdominal 
sjTuptoms include fihrosilis of the intercostal muscles or membranes 
(pleiwodynia), where pam of quite severc degree may be referred to the 
abdomen. Here local spots of tenderness due to painful inflammatory 
fibrositic nodules will be found on palpating between the ribs. If the 
iierv’e sheaths arc inflamed, these tender areas are situated at the site 
of emergence of the cutaneous branches from the intercostal muscles. 
The muscular exhaustion that follows clironic cough is a cause of 
abdominal pain often overlooked and is readily recognised by tenderness 
on palpation of the axillary folds. Pain due to any of the above thoracic 
causes is accentuated by deep breathing or coughing. Herpes zoslcr may 
be responsible for pain whose origin is obscure until the appearance of 
the characteristic erujition, wliicli may be delayed for some days. 

Other pulmonary conditions to bo borne in mind in considering 
more chronic cases of ajqiarent «lyspepsia include early phthisis, where 
in the acute toxic variety of young adults anorexia, flatulence, cjiigas- 
tric pain, and vomiting may dominate the picture and even precede 
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cough and expectoration. The semblance to peptic ulcer may some- 
times he very close. The presence of wasting and evening fever vnW 
lead to its suspicion, and in such circmnstanccs, whether physical signs 
are found or not, a skiagram should be taken of the lung fields. Vomit- 
ing may occur reflexly vuth chronic cough due to any cause, e.g. 
pertussis in children, irritation of the vagus from dragging on the 
diaphragm in basal fibrosis, or may be due to the swallowing of offensive 
sputum setting up a chronic gastritis, as in bronchiectasis. In such 
circumstances the infecting organism can frequently be recovered from 
the vomit, a useful method of diagnosis in children. 

!Many affections of the central nervous system have their abdominal 
manifestations and may therefore be briefly outlined. Of greatest 
importance to the surgeon is tabes dorsalis. In the fully developed 
clinical picture with gross objective signs no difficulty is likely to arise ; 
rather is it in the early or pre-ataxic stage that error may occiu', where 
owing to interference with the posterior nerve roots subjective sensory 
disturbances predominate. In this active phase of the disease par- 
oxysms of great pain may occur — the well-kiiown visceral crises. The 
organ most frequently affected is the stomaci). A gastric crisis comes on 
suddenly 'U’ith severe abdominal pain and incessant vomiting, lasting 
usually a day or two, sometimes longer, up to a week. Such attacks 
tend to recur over long periods and are accompanied by much prostra- 
tion and general illness, so that an acute surgical emergency, e.g. perfor- 
ated ulcer or intestinal obstruction, may be diagnosed, and on unneces- 
sary operation performed. Usually, however, muscular rigidity of the 
abdominal wall and tenderness on rectal examinat ion are absent. Much 
less commonly, other forms of visceral crisis occur, for example rectal 
or vesical crises >vith severe tenesmus or strangury, renal crises with 
severe pain in the loin resembling renal colic, and other rare varieties. 

In these cases error can be avoided by a careful examination of the 
nervous system, which will always reveal undoubted signs of tabes. 
Loss of knee-jerks and fully-developed Argj'll-Eohertson pupils are not 
to be expected as these are late manifestations, but earlier changes, 
Buch as irregularity or inequality and sluggish pupillary reaction to 
light, loss of one or both ankle-jerks and cutaneous analgesia, will 
suggest the correct pathology. Evidence of syphilis in the past and a 
history, if available, of characteristic lightning pains will be of further 
aid, while between attacks examination of the cerebro-spinal fluid and 
V assermann reaction will he conclusive. 

Affections of (he sjpine, especially Pottos disease, may by pressure 
on intercostal nerves give rise to pain, the cause of which will he 
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overlooked if the hack be not examined. In any obscure case of 
abdominal pain an inspection of the vertebral column should be made. 

Other nervous causes of vomiting include cerebral tumour, meningi- 
tis, migraine, ocular and labyrinthine disease {lleniere’s sjmdrome). 
and a very large group of so-called functional disorders associated with 
hysteria, mental anxiety or shock. WTiere appropriate the possibility 
should be borne in mind of obscure vomiting being due to drugs such as 
alcohol, lead, arsenic, or digitalis, and confirmatory signs looked for in 
other systems. Again, so simple a disturbance as constipation or 
faulty habits of diet may be responsible. In children ketosis is a com- 
mon cause of repeated bouts of sickness, evident on testing the urine if 
the odour of the breath does not suffice. 

Vomiting is a cardinal symptom of acute and chronic affections of 
the kidney and liver, becoming predominant in the stage of developing 
failure with the clinical picture of UKomia or cholremia. lieiial disease 
will not be overlooke<l if a routine examination of the cardio-vascular 
system and urine is made, supplemented if necessary by estimation of 
the blood urea, while in surgical cases the possibility of secondary 
renal failure due to progressive urinary obstruction must be considered. 

In cirrhosis of the liver the differentiation not infrequently arises 
from peptic ulcer, especially with a complicating htematemesis or 
mol^na. In the former the type of dyspepsia is that of a chronic 
gastritis, with loss of appetite, fiatulence, morning vomiting, salivation, 
and alternating diarrhoea and constipation, while the facies shows a 
subicteric muddy hue, with prominent venules, injected watery con- 
junctivie, furred tongue and heavy breath. The liver and spleen arc 
commonly enlarged with characteristic feel, and, later, ascites may 
confirm the diagnosis. The onset of cholamia is marked by wasting 
and prostration, complete anorexia, incessant vomiting, and the 
development of convulsions and coma •with hamorrliages and deepen- 
ing jaundice. 

Efficient digestion of food is naturally dependent upon a health) 
condition of its portal of entry. Considerable attention in cases ot 
dyspepsia is therefore to be paid to the state of the mouth and throat. 
The protruded tongue is inspected, noting whether it is clean or furred 
dry or moist, whether the papilho arc normal in appearance, injectc 
or missing, and whether tremor or any soreness or ulceration is present. 
In debilitated conditions opaque white plaques of thrush may he 
found. In many dj*speptic states small aphthous ulcers may he seen 
on the tongue and inner aspects of the cheek. 
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Tlie presence or deficiency of tedh is noted and the tealtfiiness or 
otherwise of the gum-margins. Root absorption and gross pyorrhoea 
are often associated with a chronic gastritis due to swallowed pus. 
Dentures should invariably he removed and the mouth inspected for 
neglected stumps beneath. 

An examination should be made of the fauces for enlarged or septic 
tonsils, and, if indicated, of the nose for obstruction or signs of rhinitis 
or sinus infection. Hoarseness or stridor of the voice may signify 
possible pressure on nerve trunks, and calls for a confirmatoryexamina- 
tion of the larynx and a testing of pupil reactions. 

In examination of the nech the significance of thjToid swelling or 
prominence of veins has already been mentioned. In suspected 
malignant disease enlarffoiwtU of lymphatic glands should be searched 
for, particularly above the left clavicle. This group of glands is 
especially prone to become involved in carcinoma of the stomach by 
upward spread along the thoracic duct, fornung bard, fixed and painless 
nodes. Carcinoma of the oesophagus may first make itself shown by 
enlargement on one side of a deep group of glands near the middle of 
the neck. 

The chest is examined as already outlined for any abnormal signs 
in the heart or lungs ; cough is not^, with any special features it may 
possess, and a record made of any undue prominence of veins on the 
chest wall. 

(2) Physical examination of the abdomen. Eor the full elicitation 
of physical signs two criteria are essential — a correct position of 
the patient, and comfort on the part of the examining surgeon, 
ilforeover, the examination must be carried out in a good light 
For inspection of the abdomen the patient should be lying re- 
cumbent, flat on his hack, witli the body straight and abdominal wall 
relaxed. The bladder should be previously emptied, if necessary by 
passbg a catheter. Inspection should be carried out along both axes 
of the body, from the end of the bed, and from the patient’s side if 
tabor degrees of asymmetry are to be observed. 

Inspeclioyi at rest. Much may be learned from the general contour 
and symmetry of the abdomen at rest. In health the abdomen should 
be neither unduly prombent nor retracted, and free from any local 
bulgbg, A symmetrical enlargement of the abdomen as a whole may 
have its origin in the abdommal w'all or in the subjacent contents. The 
commonest reason of protrusion in the former mstance is obesity, 
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usually luade ob^^ous by the patient’s genera! state of nutrition, 
Jloreovcr, the fat is evenly spread over the abdominal wall obscuring 
the rib margins and iliac crests, while the umbilicus retains its normal 
central position, but is sunken and depressed by its attachment to 
subjacent fasciro. 

The commoner causes within the abdomen of a general enlargement 
readily recognised on inspection are distension of the peritoneal cavity 
by fluid (usetVes), Rudjlatulcnt distension of the stomach and intestines, 
neither of which conditions needs detailed description here. It may 
be noted that a not inconsiderable amount of fluid may collect in the 
adult abdomen without materially altering the external appearance, 
ai\d its detection will then depend on other methods of examination. 
A larger collection produces the characteristic bulging, chiefly in both 
flanks, while ^vith increasing amoimt the abdomen becomes greatly dis- 
tended and imiformly rounded and immobile, flattening or eversion 

of the umbilicus, a tense shininess of the skin, and prominence of veins 
coursing vertically in the abdominal wall. 

Flatulence, on the other band, even when due to intestinal obstnic* 
tion, seldom produces the degree of distension seen >vith ascites. 
Bulging in the flanks is les.s apparent, and other points of 
diflerentiation, as described later, make the distinction an easy one. 

Retraction of the abdominal trail in dyspeptic states is found in the 
wasting of malignant disease (apart from obstniction or ascites) and in 
conditions of dehydration following acute or chronic diarThtca, c.g. 
gastro-enteritis of infants or ulcerative colitis. 

Other general points to be observed on inspection of the abdomen 
at rest mclude the presence of strife, indicating past or recent distension 
according to their colour, .and the position and shape of the umbilicus, 
whether displaced upwards, downwards or laterally, or distorted in 
appearance by being tethered to subjacent organs. Any discharge or 
excoriation should also be noted. If distended surface veins are present 
the direction of blood-flow should be determined. The di-stinction 
usually to be made is that of portal from inferior vena caval obstruc- 
tion. In the former case the veins commonly radiate from around the 
umbilicus, forming a collateral circulation \ria the round ligament. 
Obstniction to the inferior vena cava is compensated for by prominence 
of the inferior epigastric veins and often also by a large vein running 
upwards in the mid-axilla to join the superior vena cava, 
pigmentation of the abdomen apart from a general increase is not 
without significance. It results not only from pregnancy but often 
also from abdominal tuberculosis or neoplasm. 
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A local swelling of the abdomen^ evident sometimes on inspection 
alone, may, like a general enlargement, have its origin either in the 
parietes, or more often in the abdominal cavity. As the determination of 
their nature must include consideration of other features, the character 
and differejitial diagnosis of such swellings will be considered later. 

Abdominal movements. 

{a) Bcspiratory movements. Normally the abdominal wall shows a 
regular range of movement with respiration, greater in its upper zone, 
rising evenly iritli the inspiratory descent of the diaphragm and falling 
again with expiration. In diaphragmatic paralysis a reversed or 
paradoxical movement occurs, the epigastrium being sucked in with 
inspiration and blovni out with each succeeding expiration. 

A normal range of movement is strong evidence against the presence 
of any acute inflammatory lesion affecting the underlying segment of 
the abdomen, and, conversely, a localised limitation or absence of move- 
ment will arouse suspicion of sucb a possibility. Thus, wliere applic- 
able, a critical comparison of the degree of movement on the two sides 
and of the upper and lower zones becomes of great significance. 
Involvement in acute inflammation of the peritoneum above all 
structures causes complete abolition of inovenjent. Distension of the 
abdomen alone, as by ascites, may be so great as to prevent any degree 
of movement on breathing. As referred to later, tlie relation to respira- 
tory movement of any localised abdominal swelling must be carefully 
noted. 

(6) Movement of the abdomen apart from respiration may be due to 
ubuormal pulsnlfon in its upper part or to penstaUtc nctioii 

of stomach or intestines. The normal abdomen does not pulsate. In 
thin nervous women there may be marked throbbing in the epigastrium 
of the abdominal aorta, sometimes sufficiently prominent to be mistaken 
for a gastric tumour or aneurysm. Its impulse sbghtly to the left of 
the mid-line, traceable usually domi to the bifurcation of the aorta, 
nill prevent error. True expansile pulsation is very rare and is due to 
aneurysmal dilatation of the abdominal aorta. Not infrequently a 
transmitted pulsation may be conveyed to the abdominal wall from 
the aorta through an overlying tumour of whatever origin, when the 
knee-elbow position may be needed to distinguish its true nature. 
Again, epigastric pulsation is frequently seen in hypertrophy or dilata- 
tion of the right ventricle. Very rarely, the liver itself may pulsate in 
congestive heart failure. 
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Visible ^peristalsis may arise from tlic stomach, or from the small or 
large intestine. It is the outtv’ard sign of more forcible contraction, and 
in long-standing cases muscular hypertrojjhy, of the gut-wall to over- 
come a distal obstruction, partial or complete. The ease wth which 
the contractions are seen depends also upon the thickness of the 
parietes, being most easily observed in a tliin-walled abdomen. Visible 
gastric peristalsis whether in the infant or adult always indicates an 
organic obstruction, usually of the pylorus. It is often early in appear- 
ance, before marked dilatation of the stomach develops, whilst the tone 
of the hypertrophied muscle coats is still good and successfully over- 
coming the obstruction. Its elicitation is helped by stimulation of the 
overlying abdominal wall by flicking or stroking the skin along the left 
costal margin, and by the giving of food or a tlrink immediately before 
examination. A rounded prominence is seen arising from under the 
ribs and travelling slowly and uniformly like a ball from left to right 
across the abdomen, at a level varying with the position and degree of 
dilatation of the stomach. As each wave reaches the pylorus a further 
prominence may be seen to begin under the costal arch. If the 
peristaltic waves are marked they may be accompanied by audible 
gurgling and by spasms of colicky pain. 

Coils of obstructed small intestine are often seen to stand out 
prominently acros.s the centre of the abdomen in transverse ridges, 
likened to the steps or rungs of a ladder, which, while retaining the 
general pattern, ate individually changing in shape and movement. 
In large-bowel obstniction the swelling of tlie abdomen as a whole is 
greater and more obvious in the flanks than in the centre. Peristalsis 
of that portion proximal to the lesion is seen as waves of movement 
beneath the abdominal wall, beginning at the cmcal region and travel- 
ling in rapid progress cfocfcAnsc around the periphery of the abdomen. 
By noting the direction of the waves as they cross the abdomen trans- 
versely the distinction of gastric peristalsis from that in a distended and 
obstructed transverse colon can readily be made. 

Visible abdominal tumour. A.s with a general enlargement, a 
localised swelling of the abdomen may he situated in the abdominal 
wall or arise from within the peritoneal ca%*ity. In the former case it 
can be picked up with the parietes and on breathing shows no move- 
ment relative to the abdominal wall. Such a superficial swelling may 
be a lipoma or a secondary nodule of carcinoma. If in the skin or 
subcutaneous tissues, its ease of palpation is not affected by voluntary 
contraction of the recti. The possibility of hernia must be considered 
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and the relation of the swelling detennined to the common sites — 
inguinal, femoral, or umbilical — ^together with any pulsation on cough- 
ing and reducibility within the abdomen. 

If the swelling arises from an infcra-abdominal organ which normally 
descends with respiration, as from the stomach, Idducy, spleen, liver 
or gall-bladder, and if it be not fixed by adhesions or inflammatory 
reaction, it is seen to move vertically up and down imder cover of the 
abdominal wall. Tumours arising in the lower abdomen, as from ovary, 
uterus, or bladder, are immobile on breathing. 

The appearance of the swelling may of itself be so characteristic as 
to proclaim its nature. Thus, the rounded outline of a distended gall- 
bladder may be identified, wliile a dropped and dilated stomach, 
especially if it be obstnicted also, may be clearly outlined beneath the 
abdominal wall, ^vith a characteristic hollowing above and below its 
borders. This appearance is accentuated with the patient standing. 
Enlargement of any organ in the upper abdomen should, if the general 
condition permit, be searched for in this position. If normally hidden 
high up under cover of the costal arch, the swelling may then through 
the added downward ■weight of the abdominal contents become visible 
or palpable. Moreover, a better general idea of the tone of the 
abdominal muscles is obtained by examination in both postures. 

Palpation and pcrcusfnon. Palpation of the abdomen should be 
carried out with w’arm hands, the surgeon being seated comfortably by 
the side of the patient, ■who should be recumbent •with the abdominal 
wall relaxed as far as possible by drawing up the knees. 

A general idea should first be obtained, by superficial examination, 
of the muscular tone of the abdomen as a whole and of each quadrant 
in turn. Any divarication of the recti is noted. Ha-ving estimated the 
general '* feel ” of the abdomen, special attention should be paid to any 
area of pain by examining for hypericsthesia of the slan and localised 
muscular rigidity and tenderness. This should be follow'ed by deep 
palpation to determine the presence or absence of deep abdominal 
tenderness, and of enlargement of each viscus in turn, or the presence 
of a tumour or free fluid. 

Superficial abdominal refiexes. These are elicited by drawing a sharp 
object such as a pin lightly over the skin of the abdomen on each side 
in turn, parallel to the costal arch and to Poupart’s ligament. Normally 
the underlying quadrant of the rectus muscle gives a quick contraction. 
Their loss is of most significance in oiganic lesions of the nervous 
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system. Unle.ss the abdominal wall be of good tone they may, in 
health, not be obtained, and their significance in acute abdominal 
diseases is slight and uncertain. Sometimes with an underKiug 
inflammatory lesion the reflex over the affected segment is absent ; at 
others an increased response is obtained. No great diagnostic import, 
therefore, is to be attached to this sign alone. 

Protective response of the abdominal icall. 

The protective response of the abdominal wall to an inflammatory 
lesion of a nscus within its cavity gives rise to a group of physical signs 
of varying diagnostic import. These have so much in common in their 
mode of production and demonstration that in this regard they are 
better considered in conjunction than as separate entities. They include 
the questions of cutaneous htjperecslhesia, mnscidar rigidity, deep visceral 
tenderness, and reflex tenderness of the abdominal wall. Special con- 
sideration is given to their occurrence in peptic ulcer. 

For their correct interpretation the mode of production of visceral 
pain must first be briefly discussed. The invaluable work of Head 
and Hurst has shown that the local seat of origin of all gastric sensations 
lies in the muscular coat, and that not only pain hut also noraial 
sensations of hunger and repletion arc dependent upon the activity of 
peristalsis and degree of intra-gastric tension. The mucosa itself, 
whether intact or ulcerated, Is an insensitive structure, and the pain of 
uncomplicated ulcer is due, not to the passage over it of irritating 
food, but to spasm of the pyloric sphincter or of the muscular wall of 
the stomach opposite to the xilcer area, vith the added factor in some 
cases of \iolent peristaltic contractions. 

The presence in the stomach of a le.sion such as an ulcer leads to a 
constant stream of abnomml impulses originating in the sensitive 
muscular coat and conveyed by afferent spnpathetic fibres to the spinal 
cord, where they set up an irritable focus in the affected segments. The 
resulting pain is referred not to the stomach itself, but to a corre- 
sponding part of the abdominal wall whose somatic nerve supply 
arises from this same unduly sensitive area of the cord. Moreover, 
normal stimuli of touch or pres.sure applied to the skin or muscles of 
this part of the abdominal wall are no longer interpreted as such, but 
produce discomfort or actual jiain. The postural tone of the abdominal 
muscles, being dependent upon a reflex arc, is locally increased in view 
of the irritable spinal centre, and a further degree of protective sp.asm 
^occurs on external pres.siire. Thus arise a group of phenomena of 
referred pain, refle.x hypersensitiveness of the skin, refle.x tenderness 
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and muscular rigidity. lu the case of the stomach the area of the 
cord affected is nearly always the seventh, eighth and ninth 
dorsal segments. Each viscus has its own characteristic surface 
zone. 

The site of reference on the abdominal wall remains constant despite 
the changing position of the stomach resulting from ptosis, respiratory 
movement or alteration of posture, and may even be completely outside 
the gastric area. As X-ray examination ^vill prove, pain and tenderness 
are not felt exactly over the site of the ulcer, and do not vary in 
position Avith its situation in the stomach. 

These signs are often, but by no means constantly, present, and must 
he considered in conjunction with other evidence. Their absence cannot 
be taken to exclude ulceration, for imcomplicated peptic ulcer is often 
present without local tenderness or rigidity. 

Ci«fa«eous liyjierasthesia and hyperalgesia. 

Of the reflex signs in chronic abdominal disease hypersensitivity of 
the skin is the least constant and reliable ; its presence and distribution 
are of much more value in acute conditions. It may he tested for 
either by lightly pinchmg the skin or by stroking down the trunk on 
either side with the point of a pin. If a sensitive zone be found it is 
wise to map out its borders by drawing the pin from the normal to the 
sensitive area. Allowance must be made for undue nervousness of the 
patient and care taken to avoid suggestion, for in such subjects 
hyperajsthesia is often found in the absence of any organic disease. 

Uejlex tenderness. 

The site of reflex tenderness of the structures of the ahdominal Trail 
usually corresponds with the reference of spontaneous pain. In the 
case of gastric ulcer it is usually in the mid-line of the epigastrium 
immediately below the sphistemum. With a deep ulcer boring into 
the pancreas there is sometimes pain and tenderness over a small 
localised area to the left of the spine. In duodenal ulcer tenderness is 
more often felt about an inch and a half to the right of the mid-line, in 
the subcostal plane. Deep tenderness of the muscles is generally more 
marked in ulcer than hypersensitiveness of the overlying skin, and of the 
two is the much more reliable physical sign. As well as the muscle 
fibres the connective tissues of the abdominal wall are also sensitive, as 
is seen in the tenderness to pressure over the linea alba in cases where 
the recti are widely divaricated. Moreover, voluntary contraction of 
the rectus muscles diminishes the tenderness on pressure, and suggests 

VOL. I.— E* 
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tliat tlie sensitive zone may "be at a deeper level in the suhperitoneal 
cellular tissue which is richly supplied with sensorj’ nerve endings. 

liejlex muscular rigidity is found as a protective spasm over the zone 
where deep tenderness is present. If the lesion be a gastric ulcer there 
is some degree of increased resistance of one or both upper recti, usualh 
rather more on the left. With duodenal ulcer the upper half of the 
right rectus muscle is somewhat on guard, but the side affected is no 
certain guide. 

Referred tenderness and rigidity, although most marked and of 
wdest distribution when the spontaneous pain of an ulcer is severe, are 
not dependent upon it, but are often found in the inter^’als between 
bouts of pain or after pain has ceased. They arc, however, some guide 
to the persistence of ulceration, for they arc frequently found to lessen 
steadily with the progress of healing and disappear when the ulcer is 
replaced by a scar. Reflex rigidity is involimtar}% and of these signs 
is the last to disappear. On the whole, the deeper the ulcer crater 
penetrates into the muscle coats the better marked are the referred 
physical signs. 

As with tenderness and hypera^thesia, reflex rigidity must be 
distinguished from the volimtary tightening of the abdominal wall 
commonly met with in very nerv'ous patients whenever an attempt at 
palpation is made. This type of resistance is usually overcome by 
diverting the patient’s attention from the examination. 

Wien pain in the gastric area is produced in response to a lesion 
in a distant area of the alimentary canal, as in the referred pain of 
appendix dyspepsia, these reflex signs of soreness of the skin and deep 
muscular tenderness are either absent or much less marked than with 
a gastric lesion, although the type of pain may be identical. Some 
guide in differential diagnosis is thus afforded as to the likely site of 
disease. Pain in the epigastrium often results from pressure in the right 
iliac fossa over an inflamed appendix, but the*upper abdominal wall is 
soft. The same principle applies, to a less extent, to lesions in tbe 
thorax productive of abdominal pain. Abdominal rigidity due to 
thoracic disease is usually found to lessen with continued palpation, 
while with an abdominal cause it grows more marked, vith increasing 
tenderness, the more prolonged and deep the examination. 

IVsceraf tenderness. 

The peritoneum, in contra-distinction to the mucosa, is sensitive to 
direct pressure. When the peritoneum overlying an ulcer becomes 
involved in inflammation or adhesions, then tenderness and rigidity 
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found directly overlying the affected area. This local or visceral 
tenderness, \inlike the reflex type, changes its position vdth each 
movement of the stomach, and is usually deeper and more localised. 
In carcinoma of the stomach, owing to the more frequent and wider 
involvement of the peritoneum, local tenderness over the lesion is much 
more common than with an innocent ulcer. Again, w’here peri- 
gastritis occurs from leaking of the contents in simple ulcer, the result- 
ing abdominal rigidity and tenderness are far more marked than in 
the absence of complications. Any intra-abdominal lesion, such as a 
perforation, causing acute irritation of the peritoneum produces 
extreme tenderness and an immediate protective spasm of the muscles 
of the overlying abdominal wall, with board-like rigidity in the initial 
stages. Peptic ulcer never produces such extreme rigidity of the 
abdomen unless complicated by peritonitis. 

Rigidity and tenderness of the abdominal muscles thus deve.lop 
rapidly over any acute inflammatory intra-abdominal lesion, •while their 
degree and the quadrant affected depend upon the organ at fault and 
especially upon the rapidity and extent of peritoneal involvement. In 
the right upper quadrant, for example, affections of the duodenum, 
liver, gall-bladder, and colon, and their possible complications, have 
to be considered. "With a rapid outpouring of irritant fluid, as in intra- 
peritoneal hicraorrhagc or perforation, there is exquisite tencleniess and 
extreme muscular rigidity, while the slightest unnecessary movement, 
even of breathing, is avoided. Tenderness is marked not only on 
pressure hut equally on the release of that pressure by the fingers. 
With the spread of peritonitis there is an advance of rigidity and 
tenderness situated exactly over the seat of inflammation. This is an 
observation of value — for example, as evidence of the 'tracking doAvn of 
fluid from the upper abdomen into the right iliac fossa. \Miere an 
inflammatory lesion is confined to the pelvis, although the peritoneum 
he extensively involved rigidity and tenderness are slight or absent on 
palpation of the abdomen but marked on rectal examination. 

When peritonitis is general the whole abdomen is in the initial 
stages hoard-like. Such a degree of spasm cannot, however, be kept up 
indefinitely ; in course of time fatigue of the neuro-muscular reflex 
occurs, accentuated by the increasing shock and general toxremia, and 
the abdominal wall again becomes lax though still tender. In elderly 
people does this particularly apply, and its importance in diagnosis 
end treatment needs no stress. 

Tenderness is a sign of value in the differential diagnosis of obstruc- 
tion from peritonitis. In both conditions pain, vomiting, distension 
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and constipation are prominent; if due to intestinal obstniction 
alone, uncomplicated by peritonitis, rigidity and tenderness are 
absent. 


Deep palpation : Palpable abdominal tumour. 

After testing for rigidity and tenderness, the abdomen is examined 
systematically by deep palpation for enlargement of any organ or 
presence of any abnormal tumour. Of greatest importance in cases of 
dyspepsia are swellings in connection with the stomach, which will be 
considered first. 

The commonest palpable tumour originating in the stomach is a 
carcinoma. Arming most often at the ■pyloric end, when of sulBcient 
size it is felt as a firm, often irregular and tender mass above and to the 
right of the umbilicus, usually freely mobile, moving up and do\\'n on 
deep respiration beneath the flat of the band held across the middle of 
the abdomen. As the mass grows it becomes more irregular and warty, 
and by forming adhesions to siurounding viscera is less freely mobile. 
It may by direct spread become continuous with the liver, or the main 
mass felt may be composed of secondary glands along the greater or 
lesser curvature. Anchoring of the umbilicus may be noted. Pyloric 
obstruction with its associated signs frequently develops. 

A pyloric tumour has to be distinguished from swellings arising from 
the gall-bladder. The swelling in the former case is resonant and. at 
least in the early stages, is separated from the liver by a band of 
tympany. 

Carcinoma arising from the body of the stomach is usually Ics? 
mobile than a pyloric growth. In either case, the direction of local 
spread tends to be upwards through the stomach wall towards the 

caidia. Pixation oi the body of the stomach, in the later stages, to any 

surrounding structure may limit or prevent movement. Finally, large 
irregular masses may be felt in the abdomen due to direct infiltration 


of omentum, mesentery and IvTuphatic glands. 

The aim of diagnosis should be to detect gastric carcinoma in the 
early stages before an abdominal tumour becomes palpaljle. On the 
other hand, it is not tnie to say that when the growth lias become 
palpable per abdomen it has necessarily passed the stage for r.idical 
removal. A SAvelling is most readily detected wlicn the stomach is 
empty. In any doubtful case the examination should be repeated 
an anesthetic, to relax the protective spasm of the upper recti. Mith 
any suspicion an X-ray examination also will, of course, be indicated. 

Inflation of tlie stomach ndth gas through a tube or by giving 
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separately the two halves of a Seidlitz powder is seldom used at the 
present time, as it produces discomfort, is not absolutely free from risk, 
and much more exact and reliable information can be obtained by 

S-rays. 

Special searcli, as already mentioned, should be made for enkrge- 
inent of the liver or left supraclavicular glands and for ascites. Either 
late complications include the rare event of perforation of the growth 
with local peritonitis or formation of fistula? especiall}’^ into the frans- 
vexsc colon, setting up diarrhoea and faeculent vomiting. 

Ill the uncommon so-called “ leather-bottle ” type of carcinoma of 
the stomacli the whole organ becomes infiltrated with densely con- 
tracting gTo\vtli, and is readily palpable as a firm, shrunken tube-like 
structure lying across the left upper abdomen. 

Slow leakage into the peritoneum from a simple peptic ulcer may 
produce an inflammatory mass or perigastritis, which closely resembles 
a neoplasm of the stomach, and is only distinguished %nth certainty 
by exploratory operation. Usually the mass is less firm and less mobile 
owing to early fixation by inflammatory adhesions, while tenderness is 
more marked. Apart from such complications a simple ulcer does not 
produce an abdominal tumour. 

A cardinal sign iu the diagnosis of congenital pyloric stenosis, 
considered in detail in a later chapter, is the presence of palpable 
enlargement of the hj'pertrophicd sphincter as a small firm rounded 
swelling to the right of, and above, the umbilicus. 

Percussion over the stomach yields a high-pitched tympanitic note, 
but is not a physical sign of great accinacy or precision in mapping 
out its border,?. The combined percussion-auscultation method again 
proves unreliable as an index of the size of the stomach or other hollow 
organs. Splashing over the region of the stomach if elicited three 
horirs or more after the last meal is evidence of dilatation. 

Other swellings in the upper abdomen to be considered in cases of 
dyspepsia and to tc distinguished from gastric swellings include 
enlargements of the liver, spleen, kidney or suprarenal, gall-bladder, 
tumours or cysts of the pancreas, and tumours of the colon. 

In relation to every abdominal tumour the following characteristics 
have to he considered : 


1. Situation. 

2. Size. 

3. Shape. 

4. Surface. 
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5. Consistency. 

6. Tenderness. 

7. Fixity or mobility. 

From a consideration of these features a diagnosis can usually be 
made u’ith a tolerable degree of certainty. 

Enlargement of abdominal viscera of significance in dyspepsia. 

1. lAver, In the adult the lower border of the liver is not normally 
palpable, the tone of the abdominal muscles preventing its being felt 
on inspiration. The observer sits on the right side of the patient, 
pushing forward the loin from behind with the left hand and feeling 
\vith the right below the costal arch in the nipple line. If the liver be 
slightly enlarged, its lower border will be felt to descend beneath the 
fingers of the right hand on deep inspiration. If great enlargement of 
the liver is possibly present, examination for its lower border must be 
bcgim low down in the right iliac fossa and continued upwards. Many 
enlargements have been missed by neglecting this procedure. If the 
liver be felt, the following points arc to be noted — the degree of enlarge- 
ment, the character of the edge — whetlicr sharp or rounded— of its 
anterior surface — wlicther firm or soft, uniformly smooth or irregular, 
^vith the degree and extent of any irregularity present. Tenderness or 
pulsation will also be noted. Palpation will be confirmed by percussion 
of the upper and lower limits of liver dullness, botli in the mid-line 
and in the right mid-claricular line. Any swelling arising from either 
liver or gall-bladder is, of course, dull to percussion, the dullness being 
continuous with that of the liver. 

It must be remembered that tlie normal liver may be rendered 
palpable from the dowTiward pressure of disease within tlie thorax, for 
example emphysema or a large empyema, as well as by any collection 
of fluid between its upper aspect and the diaphragm. The causes of 
hepatic enlargement are very numerous, and only those which may he 
significant in dyspepsia and gastric diseases are considered in this 
section. Of most significance in this regard are secondary malignant 
disease and cirrhosis. 

Enlargement by carcinomatous deposits may be of any degree and 
may even become obvious to the naked eye by widening of the costal 
arch ; the edge is firm and irregular, while the surface has a hard 
nodular feel, showing a varying number of firm bosses in some of which 
umbilication may sometimes be detected. The liver is often tender, 
while ascites and jaundice arc frequent but not invariable. JIalignant 
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enlargement of the liver is not always general, for that portion of the 
organ adjacent to the primary lesion may he involved locally in a 
direct spread of growth, as from the stomach, gall-bladder or colon. 
It is then difficult before operation to define how much of the palpable 
swelling is due to liver enlargement and how much to the primary 
growth. 

The liver of multilobular cirrhosis is not always enlarged, and 
even if so not always palpable, '\^^len it can be felt it has a sharp 
edge and firm consistence ; in most cases the individual granulations 
are too small to be identified. Friction due to perihepatitis can some- 
times be felt or heard over the anterior surface, and e\ndence of portal 
obstruction is present. 

2. Sp1ee7i. The mode of palpation for enlargement of the spleen is 
the same as for the liver, but on the left side of the abdomen. In 
enlar^ng, the spleen extends downwards, forwards and inwards from 
under the left costal arch towards the umbilicus, immediately beneath 
the anterior abdominal wall, guided by the costo-colic ligament. It 
therefore descends in front of the splenic flexure of the colon. The 
hand cannot be passed between the swelling and the costal margin, a 
point of help in diSerentiation from a renal tumour. The surface is 
usually smooth and uniform and its sharp anterior border, with one or 
more easily felt notches, is retained. There is dullness on percussion, 
with a zone of resonance posteriorly between the swelling and the spine. 
The dullness of a renal tumour, on the other hand, is continuous behind 
with that of the vertebral column, and anteriorly is often traversed 
from above do^vn\Yard8 by a band of resonance due to the descending 
colon. 

Enlargement of the spleen of possible significance where the com- 
plaint is of dyspepsia occurs in splenic ansemia and alcoholic cirrhosis, 
in both of which a hcematemesis may simulate peptic ulcer. The 
weight and pressure of the gross enlargement in chronic leuksemia 
often produces initial symptoms of dyspepsia. As over the liver, 
friction due to local peritonitis of the capsule may sometimes he felt or 
heard and is productive of pain. 

3. Kidney and Suprarenal. Enlargement of the kidney is searched 
for by bimanual palpation of the loin on deep inspiration. Ptosis with- 
out enlargement is often found, especially in thin women, when either 
the rounded lower pole or the whole organ may be palpable. The kidney 
lies against the posterior abdominal wall and can, if displaced, always be 
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returned into the loin. Enlargements or tumours of the kidnev, 
although they may become of great size, usually retain the shape and 
main features of the normal organ. Suprarenal tumours, on the other 
hand, while conforming in position and general features to renal swell- 
ings, are not so restricted in shape and may form verj' large swelling. 

4. GaU-hladder. The gall-bladder is most readily felt when its 
walls are healthy and it is distended with bile. It then forms a tense 
globular swelling projecting from below the edge of the liver in the 
right nipple line downwards and forwards towards the umhilicus. It 
never extends in an outward direction and can thus be distinguished 
from other cystic swellings. Examination in the knee-elbow position 
will sometimes render palpable a gall-bladder not othenvise felt. 
These conditions axe found at their best in obstnictive jaundice caused 
by pressure from Arithout on the common bile-duct as by a growfli of 
the head of the pancreas. As the gall-bladder is not inflamed no 
tenderness is present on palpation. In chronic cholecystitis with gall- 
stones the gall-bladder can seldom be defined, as its Avails are thickened 
and shrunken and often adherent to other stnictures. Tenderness and 
rigidity are often, found over the tip of the ninth right costal cartilage, 
brought out in chronic cases by palpation on deep inspiration, Avhen ns 
the tender gall-bladder passes under the fingers a momentary catching 
of treathing (Murphy’s sign) occurs. Even when deep jaundice is 
present from obstniction of the common bile-duct by a calculus 
enlargement of the gall-bladder is seldom eAudent. Blockage of the 
cystic duct, hoAvever, may lead to a large tense elastic swelling- 
mucocele of the gall-bladder. 

A primary carcinoma of the gall-bladder is not often palpable hut 
may cause a hard irregular mass continuous with the liver. 

5. Pancreas. On account of their depth in the abdomen pancre.atic 

tumours can seldom be felt, but usually declare tbemsch'es by other 
spnptoms. A carcinoma, hoAA-ever, can sometimes be detected a 
hard ill-defined immobile mass lying deep doAvn across the abdomen 
above the level of the umbilicus. An intense degree of ohstructu’c 
jaxindicc is present. A cyst of the pancreas is also fixed in position 
and usually extends forward as a rounded swelling betAveen the stomach 
above and the transveree colon beloAv. 

6. Colon. SArclIzngs arising from the colon, esjjccially in its trans- 
verse course, frequently have to be diagnosed from gastric tumours. 
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Carcinoma of this region forms a hard, often tender, rounded or tubular 
swelling, superficial in the abdomen, readily moved about by the hand, 
but immobile on breathing. A carcinoma of the ascending or descend- 
ing colon lies to the side along the normal course of the bowel and has 
a limited degree of lateral mobility. Growths of the flexures are usually 
obscured under cover of the costal arch. Seldom does a carcinoma of 
the large bowel attain the large size met with in gastric growths. With 
any doubtful swelling in the course of the colon the possibility of its 
being due to scybalous facal accumulation must first be excluded by 
enemata. Such masses may sometimes be recognised to pit on 
pressure. 

Otlier abdominal sivdlings felt in cases of dyspepsia include those 
arising from infiltration of glands in the mesentery or behind the 
peritoneum by growth, or less often by tuberculosis. In abdominal 
tuberculosis error may arise from contraction and rolling up of the 
omentum to form a sausage-shaped tumour lying transversely across 
the upper abdomen. The h}Tperplastic form of tuberculosis of the 
ca3cum is also readily mistaken for neoplasm. 

Ausciiliation in abdominal conditions is sometimes of value in 
diagnosis. Friction may be heard by the rubbing together of roughened 
and inflamed peritoneal surfaces. The detection of borhorygmi over 
an abdominal swelling proves its connection with the stomach or gut ; 
rarely the hearing of a bruit over a swelling will suggest its aneurysmal 
nature. In the case of the oesophagus a delay in swallowing can 
sometimes he detected by listening with the stethoscope to the left of 
the trachea in the neck or along the side of the vertebral spines during 
deglutition, to the right in its upper half and to the left in its 
lower. 

Ascites. The appearance of the abdomen when distended with 
free fluid has already been described. Its presence can be confirmed 
by .palpation, when a sense of general resistance is felt. By a quick 
dipping movement a characteristic sense of displacement of fluid 
beneath the fingers is obtained and subjacent organs such as the liver 
felt beneath. A “ fluid tlirill ” is felt on flicking the abdominal wall 
on one flank and palpating the opposite site of the abdomen with the 
other hand. On percussion, if the fluid is large in amount both flanks 
are stoay dull and resonance remains only over the anterior abdominal 
wall in its upper part, where the stomach and intestines float up on 
their mesenteric attachments. IMien the patient turns on to one side, 
the opposite flank being uppermost becomes resonant on percussion, 
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returning to dullness •^\’hen the side of recumbency is reversed (sliifting 
dullness). 

If small in amount, the presence of fluid is apparent only when 
examined for in tlie knee-elbow position. An area around the umbilicus, 
previously resonant, now becomes dull to percussion. 

Clinically, the onset of ascites may be suggested by the filling with 
fluid of latent hernial sacs, especially in the groins — ^a primary hydro- 
cele being first suspected. The main cause of confusion in the diagnosis 
of ascites is the sometimes difficult distinction from large encysted 
collections of fluid, especially ovarian cysts, a distended bladder, and 
occasionally a hydronephrosis or large hydatid cyst. The difficulty is 
greater when the ascitic fluid is loculated by adhesions within the 
peritoneal cavity, as is not infrequent in tuberculous peritonitis. 

Further information is gained from removal by paracentesis of a 
specimen of the ascitic fluid for pathological examination, especially 
for cytology and protein content. Often, by further palpation imme- 
diately after the fluid has been partly or w'holly drained and the 
abdominal wall is still relaxed, a more accurate indication of the 
subjacent abdominal condition can be obtained. By far the commonest 
cause of ascites in childliood and early adult life is a tuberculous 
peritonitis. In middle or later life cirrhosis of the liver, heart failure, 
nephritis, and involvement of the peritoneum by carcinoma are the 
common causes. 

liedal examination should never be omitted in the investigation of 
any abdominal case. The anal region is first inspected for external 
haemorrhoids, fistula or anal fissure. On digital examination the 
presence is detected of frccal masses or of g^o^Yth either of the rectum 
itself or pressing on it from without, and in the male any pathological 
enlargement of the prostate determined. If a tumour or inflammator)' 
mass is detected in the pelvis an estimate of its position, size and 
mobility can be obtained. In the diagnosis of acute abdominal con- 
ditions the importance of tenderness of the peRic peritoneum cannot 
be over-emphasized. In such a case the presence of pelvic peritonitis 
or intra-abdominal basiuorrhage can be detected by recognising a 
collection of fluid in the recto-vesical or recto-vaginal pouch, which 
becomes thickened and tender on pressure. The value of rectal 
examination in the diagnosis of appendicitis has already been men- 
tioned. 

In chronic coses where the possibility of malignancy’ is present, 
search should always be made for a deposit of growth in the peritoneum 
or lymphatic glands in this area. The presence of blood or mucus on 
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the examining finger after 'withdraw'al should be noted. In some cases 
proctoscopic examination may he needed. 

Vaginal examination -will, in special cases, supplement the informa- 
tion obtained on rectal examination, in particular if there be the 
possibility of a primary growth in the uterus or adnexa. The not 
infretjuent occurrence of secondary deposits in the ovary or pelvic 
peritoneum from a colloid carcinoma of the stomach should be 
remembered before a radical operation is carried out. 
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0) Gastric Arvalysis. 

(2) Occult Blood. 
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(4) '\Va«crmann and Kalm reactions for Syphilis. 

(5) Complete Blood Count. 

(6) Duodenal Intubation. 

by 

R. Sleigh Johnso.v 


<l) Gastkic Analysis 

The analysis of tlie gastric contents, together with a knowledge of the 
secretorj' power of the stoniacli, affords considerable aid in the dii‘gnosis 
of a case of suspected gastric or duodenal disease. Its value is not, 
however, confined to priniarj- diseases of these organs as it is of great 
assistance in the diagnosis of other conditions, such as pernicious 
anajmia and simple achlorhydric ansemia. The material vomited 
spontaneously by the patient should always be examined, but in order 
to obtain tbe maximuin information resort is made to the use of test 
meals. The principle of the method is to give the patient an appropriate 
meal to stimulate gastric secretion, and to withdraw the contents of 
the stomach, for examination, by means of a tube during the process of 
digestion. The information obtained is not in itself diagnostic, except 
in those extremely rare cases where malignant cells are demonstrated 
in the material witlidraum ; but when taken in conjunction with the 
historj’, clinical examination, and the results of the other means of 
investigation at our disposal, it gives considerable assistance. 

110 
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TUBES USED TO ^TTHDRAW GASTRIC CONTENTS 

Before describing tbe various test meals and the information wliich 
they give, it is well to have some knowledge of the tubes that may be 
used to inthdraw the gastric contents. A large number of these have 
been used from time to time, but they all have one feature in common, 
in that they are made of soft rubber Avith openings at tbeir ends. They 
differ mainly in their diameter, and in the size and shape of the open- 
ings at tbe gastric ends, some being “ weighted ” Avith metal at their 
lower ends to facilitate swalloAving. Only the more usual types Avill be 
briefly described here. 



2 






40.~-SoiiB ViBirrcEs or Srotuen Ti^bbs. 


(1) Euxild Tube. This is a large diameter tube, with terminal 
and large lateral openings near its gastric end. It is not Aveighted. It 
may be used to inthdraw the gastric contents in the Ewald One Hour 
Test Meal, and to Avash out the stomach in adults, as in cases of poison- 
ing. It should not be used in test meal work if there is much prostra- 
tion, myocardial disease, aneurj'sra of the aorta, or a history of severe 
recent hoamatemesis. A case of perforation by the use of the tube has 
been reported. 

(2) UeJifuss Tube. This is a tube of much smaller diameter than 
the Ewald tube. It possesses a hollow metal terminal with vertical 
slots, as shown in figure 40 ; and the diameter of the slots is the same as 



118 


POST-GRADUATE SURGERY 


tliat of tlie tube, 80 that any material passing through the slots can 
also pass up the tube. 

(3) Ryle Tube. This is the best tube to use for fractional test meal 
work and is the one usually employed in this country. Like the 
Rehfuss tube it is made of soft flexible rubber of small diameter, and 
is weighted. Just above its blind lower end it has a smooth oval lead 
weight inserted, above which are the rounded openings through which 
the gastric contents are aspirated. The lead weight cannot become 
detached as it is completely covered with rubber, which also forms 
a cushion and diminishes trauma to the gastric mucous membrane. 
The stem of the tube is marked by three sets of lines. The single line 
represents the average distance from the front teeth to the cardia ; the 
double line the distance to the fundus, and the three-line mark the 
distance to the pylorus. In this way one is able to gauge with fair 
accuracy the position of the tube relative to the different parts of the 
stomach, h^cverthekss, as variations occur in the size and position of 
the stomach, it follows that these marks only represent avemge 
distances, and that allowance may have to be made for these factors in 
individual cases. The position of the lube can, however, bo accurately 
determined by means of X-rays. The metal end shows up well, and a 
slight amount of barium in the stomach suffices to outline it sufficiently 
well for this purpose. In practice, however, this is unnecessary, and 
all that is required is that the end of the tube should He in the body of 
the stomach, and remain in the same position during the investigation ; 
for the average case the marks indicate the position vith sufficient 
accuracy. 

Various otheT types of tubes are sho^vn in the diagram (.®ee fig. 40). 


TECHNIQUE OF P.<ISSING THE TUBES 
The large tubes, such as Ew'ald s, must be passed by the physician. 
Tlie patient should, if possible, be sitting up with the mouth mdc open, 
the head in the normal position looking fortvards, and not thrown 
backnvards. All dentures must be removed. The tube, after boiling, is 
gripped in the right hand, near its gastric end, and directed through the 
patient's mouth into the pharynx. Any hea^^ng on the patient's part 
may be controlled by asking him to take deep breaths through the 
nose. With a little more insertion the tube engages in the cesophaguSj 
and by means of further gentle pushing rapidly enters the stomach. 
The tube is removed by traction. The small-bore tubes (Rehfu.'s, Ryl® 
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tubes) are best left to tbe patients to swallow themselves. The patient 
may be in the same position as for passing the Ewald tube, or he may 
be standing. The procedure is first explained to the patient, and after 
lubricating the end of the tube with a little glycerine, he then places the 
tip on his tongue, and swallows in the ordinar}’ way. As the tube passes 
the pharynx there may be some heaving, but this is counteracted by the 
taking of deep breatlis through the nose. Patients differ greatly in the 
ease wth which the tube is swallowed, and psychological factors play 
a large part, so that nervous or apprehensive patients must be re- 
assured, and encouraged in their efforts. The majority swallow the 
tube quite easily, but others will need encouragement and perseverance 
before this is accomplished. Cocainisation of the throat and pharjmx 
has been used, but it is unnecessary and is not to be recommended. 
The tube should be swallowed so that it lies in the body of tbe stomach, 
and is kept in place by means of a piece of strapping fixed on to the 
cheek. 


TEST .MEALS 

Several different meals have been used, but the two main types are ; 

1. The Ewald One Hour Meal. 

2. The Fractional Meal. 

The One Hour Meal. This is performed in the early morning 
between eight and nine o’clock, and nothing must have been taken by 
mouth during tbe previous 12 hours. The test meal given consists of 
a pint of weak tea without sugar or milk and two small slices of toast 
(about two ounces). The patient takes tbe whole of this and, exactly 
1 hour after commencing the meal, the Ewald tube is passed in the 
manner described ; then, by lowering the external end of the tube, the 
gastric contents are removed by syphonage and caught in a suitable 
receiver. A Rehfuss tube may be used instead and the contents 
aspirated with a sjringe or Senoran evacuator. 

The Fractional Meal. The patient takes his usual meal the previous 
evening at about eight o’clock wth a charcoal biscuit or 2 oz. of 
powdered charcoal at the end of the meal. All other drugs are sus- 
pended, Nothing is taken after this. The following morning at eight 
or nine o’clock the patient swallows the Ryle tube, and when it is iii 
position a Record syringe of 20 cc. capacity is attached to the end of 
the tube and the whole of the fasting contents of the stomach aspirated. 
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Tlic wliole of the contents so obtained are placed in a suitable receiver 
and kept for examination. \Mien the stomach is empty the patient is 
piven a pint of warm gniel to drink. Tliis is prepared as folIowT5 : 
Two tablespoonfuls of fine breakfast oatmeal are mixed \rith two pints 
of water, and allowed to boil slowly until the volume is reduced to a 
pint. The gniel so obtained is strained through muslin, and when cool 
is given to the patient to drink. It is sw’allowed quite easily ivith the 
Ryle tube still in position. Tlie time is noted. Every 15 minutes the 
syringe is attached to the tube and about 15 cc. of the gastric contents, 
or as much as can he obtained short of this amount, is aspirated and 
transferred to a series of test-tubes, each bearing a label corresponding 
with the time that the contents were withdrawn! from tlie stomach. At 
the end of 2| hours, if material can still be aspirated, it should all be 
withdrawn and its volume noted. The tube is then U'ithdra\i'n by 
traction. Some pathologists are content to remove specimens ct 
l-hourly intervals ; a larger volume can then he obtained, and tic 
shape of the curves found on analysis are in general agreement. 

Normally the stomach is empty in 21 hours. "With a hjqjcrtoijic 
active stomach it empties more rapidly, wliile in pyloric obstruction 
the rate of emptying is very slow. As it empties it becomes more 
difficult to aspirate the specimens, which may be frothy. 

In the majority of cases there will be no difficulty in obtaining the 
full series of specimens, each of 15 cc. In cases of gastric hypo«ecrC' 
tion how'ever, much difficulty may be experienced in aspirating the 
later fractions, which may measure only 3 or 5 cc. in volume. 

A little water may be injected dorni the tube to make sure the 
stomach is empty and, on aspiration a few moments later, it will be found 
to bo free from gruel. Difficulty in aspirating may also be due to the 
tube becoming blocked ; this may bo remedied by injecting air douii 
the tbbe with the syringe. Tlie tube should, of course, be tested to 
make sure it is patent before it is s^vallowed. Ivinking or twisting 
of the tube is an uncommon cause of difficulty, hut trouble may arise 
owing to its passing into the pylorus ; this may be remedied by with- 
drawing it for a short distance. Again, if the tip has not entered 
tlie stomach and is in the oesophagus, no gastric contents udll he 
obtained. 

Wiile the test meal is being performed the patient should road 
or talk. 

IVhere possible the fractional lest meal should always he used in 
preference to the cne hour n eal, as it gives much greater inforni.'itiou- 
In the latter, the meal becomes mixed witli the fasting contents of the 
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stomach, which vary in amount in different individuals and even in 
the same individual from day to day, so that erroneous deductions 
may be made. 

EXA3njrATIOX OF BESnXG JUICE, SAilPLES, AXD CHARTIA'G OF 
RESULTS 

The contents of the stomach obtained by aspiration before the meal 
is taken are kno^vn as the resting juice, the examination of which is 
of great importance as it may yield valuable information ; 

(1) Vohone. This is always measured, and, although in health it 
varies between ^sude limits, if over CO cc. are obtained this should be 
regarded as either due to hypersecretion or to pyloric obstruction. In 
the latter condition large amounts, such as one or two pints, may be 
obtained. 

(2) Colour. Normally the resting juice is clear, hut may be bile- 
stained from regurgitation throiigb the duodenum. In pyloric obstruc- 
tion bile is absent. IVhen blood is present, except for minute traces of 
red, the colour is dark reddish-brown. Small traces, seen ns red streaks, 
may be due to trauma from the tube, but larger amounts usually 
indicate the presence of carcinoma or ulcer. If charcoal, taken the 
evening before, is recovered it indicates the presence of obstruction. 

(3) Odour, Normally odourless, in pyloric obstruction and carci- 
noma there may be a foul or offensive odour, especially the rancid 
odour of lactic and butyric acids, owing to retention of the gastric 
contents with fermentation and decomposition. 

(4) Consistency. The juice is normally quite fluid, but if excess of 
mucus be present it becomes thick and viscid. This usually indicates 
chronic gastritis or carcinoma. 

(5) Presence of Food. Normally no food remains are found. In 
pyloric obstruction particles of food taken the previous day or earlier 
are present. The presence of charcoal taken the night before has 
already been mentioned. 

(6) Microscojpic Examination. Normally a few epithelial cells, 
leucocytes, and a little rauetjs are seen. Bed blood cells are present if 
there has been bleeding due either to trauma or to disease (ulcer, 
Carcinoma), in which case large numbers, some partly disintegrated, are 
seen. In chronic gastritis and carcinoma excess of mucus is found. 
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The presence of pus cells usually indicates carcinoma, if pus swalloTrcd 
from the nose, throat, and chest he excluded. Yeast cells and sarcinic 
are evidence of stagnation and fennentation in the stomach, and in 
the former condition the Boas-Oppler bacillus may be found ; it occurs 
in obstruction due to carcinoma, but is not pathognomonic of it. 
Starch granules also signify stasis and obstniction. The findings in the 
resting juice and their possible interpretation may be summarised as 
follows {modified after ReMuss) : 


Determination. 

Normally. 

Abnormal. 

Significance. 

Volume. 

50 cc. 

Al)OVc 70 cc. 

Ilypcrsccretion, duodenal ulcer, 
pyloric obstruction and pyloro- 
spasm. 

Odour. 

None. 

Offensive. 

Carcinoma. 

Blood. 

None. 

Present. 

Traces may be clue to traunia of 
tube, gastric ulcer, carcinoma, 
syphilis of stomach, blood dis* 
eases, portal obstruction. 

Piw. 

None. 

Present. 

Carcinoma (exclude swallowed pu«)- 

MlICU.<! 

Traces. 

Large 

^ amounts. 

Chronic gastritis, carcinoma. 

Food retention. 

None. 

Present. 

Pyloric obstruction. 

Yeast cells, sar- 
cma;, and Boas* 
Opjsler B. 

Absent. 

Present. 

! Stasb, fermentation, carcinoroa, 
pyloric ulcer. 

Free IICI. 

0-30 cc. 

(NaOII) 

1. Above 30. 

2. Absent. 

1. Duodenal ulcer. 

2. Congenital, chronic ga«tritL», 
syjjhills of stomach, c,srcinom3, 
pernicious anmnm, gall-ston<^, 
clir. appendicitis, simple aclilor* 
Lydric nnrnmia, sprue, etc. 

Total acidity. 

10-50. 

Above 50. 

Duodenal ulcer, c.ircjnonia. 


The fractional specimens must be examined for total acidity, fr^ 
IICI, mucus, bile, blood and starch, and the results recorded on a 





KoRstit Cmvt. The Stojuch is emtty is Two IIocbs. 

chart as 8lio%\’n in figure 41. In this tlic shaded area represents the 
limits o£ free HCl found in 80 per cent of normal students by Bennett 
and Byle. The fall that occurs in the first ^hour is due to the diluting 
effect of the meal, and after this there is a steady rise for about hours, 
followed by a fall due to the entrance of the alkaline duodenal contents ; 
as the stomach empties the acidity gradually returns to its original 
level. The absence of starch indicates that the stomach is empty, and 
the time it takes to empty is shown by the time it takes for the starch 
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to disappear, formally the total acidity curv’e is about 10 cc. higher 
than the free acid ciu^’e, and rongMy, but not absolutely, parallel to it. 

In interpreting the results, attention must be paid to the curves of 
both free and total acidity, to the emptying time of the stomach, to 
the presence or absence of abnormal constituents, such as blood, and 
to the amount of mucus present. 

From the surgical point of view, the results obtained arc most 
useful in the diagnosis of ulcer and carcinoma of the stomach. 

In gastric tdeer (see fig. 42) both the free and total HCl are ^vitllin 
normal limits, and the curves are indistinguishable from those of a 
normal subject, but occasionally b^’perchlorliydiia is foimd. Bloo<l is, 
however, frequently found in the specimens. 

In duodenal ulcer, on the other hand, characteristic curves may 
be obtained, and are of two main types : 

(1) The Climbing Curve. In this the resting juice is highly acid, 
and after a preliminary fall due to dilution, there is a gradual rise in 
acidity during the whole meal. The stomach empties slowly and little 
or no regurgitation takes place from the duodenum, so that bile is 
absent from the specimens. It is this lack of regurgitation, due to 
pylorospasm, that accounts for the contmued rise in acidity. 



vmi Dcuv(t> EMrrrixo or me binmciu 

(2) The Hurry Curve. This type of curve is associated ndth a 
rapidly emptying stomach. The resting juice is again highly' acid and 
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acids such as lactic acid. The presence of lactic acid is not pathogno* 
inonic of malignant disease, but may occur when stasis and fcrnicnta* 
tion are present from any cause. Blood is present in some or all of the 
specimens, which may occasionally be foubsmelling. In a case pre- 
senting gastric sjTuptoms the association of achlorhydria and blood in 
a test meal is highly suggestive of carcinoma. The special features 
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found on gastric analysis in the rare condition of ulcer>cancer are 
described in a separate section {see page 662). It must be emphasised 
that the test meal is only one aspect of the investigation of a case in 
which gastric symptoms are prominent and that it is not meant to 
replace a careful history, cimical, X-ray and stool examination, but 
should be taken in conjunction with them. 

BEFEREXCES ! 

1. Bexxett and Ryle. Guy's UospitallicpoTt9,X<i\.'il. 

2. Bekxett (I.). The Sloniach and Upper AUmentary Canal in Health and Disease. 

3. Eehe uss. Diseases of Stomaclt. 


(2) Occult Blood 

The examination of the stools for occult blood forms an important 
part of the investigation of gastric and duodenal disease, and should 
never be omitted. If bleeding takes place in the alimentary canal, or 
if blood is swallowed and it reaches the lower bowel, its presence will 
be demonstrated in the feeces. After a large hsemorrbage, the fteces 
will have the typical black, sticky and tarry appearance of rael®na. 
On the other hand, lesser degrees of bleeding do not alter the macro- 
scopic appearance of the faeces, and they appear normal to the naked 
eye, unless the bleeding is from low down in the alimentary canal — as 
bleeding from hEemorrboids — when the blood may be seen as streaks 
on the surface of the fceces. To demonstrate the presence of a small 
amount of blood, special tests have to be applied. It is to this condi- 
tion, namely small amounts of blood in the feces, \Yhich needs special 
tests for its detection, that the term “ occult blood ” is applied. 

I\lien the bleeding is from the upper alimentarj' canal, the blood 
undergoes changes in its passage down the bowel. The brnmoglobin 
becomes converted into hcematin and hsematoporphyrin. The actual 
cause of th^ change is at present not understood, but it depends on 
the presence of bile in the intestines, and does not occur if the bile is 
unable to reach the alimentary canal. (Snapper ; Hurst and Stewart.) 

Preparation of the Patient. Before collecting stools for examina- 
tion, the bowels should be opened at least once a day during the three 
preceding days to overcome possible error due to constipation. If 
needed, and the case is otherwise suitable, a mild aperient may there- 
fore he given at this stage, although no strong purgative is allowed as 
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this in itself might promote slight bleeding. To avoid minor bleedins 
from the gums, the patient should not use a tooth-brush during this 
period, though a mouth-Tcash may be used. It is necessary also for 
the patient to be on a hfcmoglobin-free and chlorophyll-free diet during 
the pre\ious three days, othenrise feebly positive results \rill be 
obtained wth the tests. Meat, meat e.\tracts, all green vegetables, 
whether cooked or raw, and coloured fruits are omitted. It is usual to 
rd\ise omission of medicines containing iron, copper and iodides, 
although, contrary to what is often taught, prejjarations containing 
inorganic iron do not give a positive reaction. Tlie diet given wll largely 
consist of milk, milk puddings, eggs, fish, cheese, potatoes, bread and 
bananas. A dose of charcoal, or a charcoal biscuit, is given during the 
first day of the diet, and its appearance in the freces noted. A speci- 
men of faeces passed subsequently when the fa?ces are again clear of 
charcoal is taken for examination. The motion is passed in a bed-pan. 
Special fscces pots, containing a small metal spoon, are available for 
collection of the specimen, and are most suitable. The bowels should 
be opened daily, gi^^ng cneroata if necessary. 

TESTS FOP. OCCULT BLOOD 

A. Chemical. Several tests have been described, but the follo\ring 
are the most satisfactory. 

(1) Guaiac Test. A piece of fccces the size of a large pea is placed 
in a test-tube and mixed with a few cc. of water by means of a glass 
rod, and boiled. M^heu cool, about an equal volume of glacial acetic 
acid is added and shaken. An equal volume of ether is further added, 
and again well stirred. On standing, the etheral layer will, as a nile, 
separate. If it does not do so, water must he added by pouring 

the side of the tube, when the ether layer will separate to the top on 
standing. This layer is carefully poured oil into two clean test-tubes, 
one of which may he kept for spectroscopic examination. To the other 
tube two drops of tinct. guaiaci are added and shaken. Ozonic 
alcohol is now carefully poured down the side of the tube, when the 
formation of a blue ring will indicate the presence of blood. 

(2) Benzidine Test. This test is considerably more delicate than 
the guaiac reaction, and will detect one part of blood in a million. It 
is essential that all gla.ss apparatus used should be absolutely clean 
before use. A piece of faxes is mixed with water in a tube and boiled, 
as above. "When cool, a few drops of a freshly prepared saturated 
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eolation of benzidine in glacial acetic acid are added and mixed. 
Hydrogen peroxide 3 per cent is then pouied down the side of the 
tube. A deep blue colour is produced if blood is present. 

A convenient method has been described by Gregerson in which the 
test may be carried out on a glass slide. Powders arc prepared containing 
0*2 gramme of barium peroxide and 0*025 gramme of pure benzidine. 
If wrapped up in waxed paper these will remain satisfactory indefinitely. 

"WTien it is required to carry out a test one of these powders is dis- 
solved in 5 cc. of freshly prepared 60 per cent solution of acetic acid. 
A small fragment from the centre of the stool is smeared on to a clean 
glass slide by means of a glass rod, and a few drops of the solution run 
on to the smear. If the reaction is positive a blue or bluish-green 
colour develops wathin a minute. The strength of the reaction may be 
graded according to the depth of colour and the time taken for its 
development. It is worth noting, moreover, tliat if a well-marked blue 
colour develops uitbin half a minute the presence of occult blood in 
the stool may be inferred, whatever diet the patient has been taking. 

B. Spectroscopic Examination. The ether extract, prepared ns 
described under the guaiac test, is c.xamined with the direct vision 
spectroscope. If hydrochloric acid be added to tlie extract, any alkaline 
hsematoporphyrin will be converted into acid litcmatoporphjTin. This is 
more easily identified, and shows a narrow b.and in the orange and a 
^\ider band in the green. Acid heematm must be looked for, and shows 
two broad bands, one in the red and the other in the green. 

The chemical tests arc more sensitive than the spectroscopic test, 
and are easier to perform. Considerable experience is needed to in- 
terpret correctly the various absorption bands that may be seen with 
the spectroscope. On the other hand, iron-free derivatives, such as 
hajraatoporphyrin, give negativ'c results u*ith the chemical tests, but 
are identified ^vith the spectroscope. Both chemical and spectroscopic 
methods should be used. 

htterpretatiox of results 

Provided the rules laid down as to diet arc observed, a positive 
result indicates the presence of blood in the fmees. The cliemical tests 
give no clue as to the source of the bleeding, but the spectroscopic test 
may help, the presence of hasmatoporphyrin indicating as a rule that 
the bleeding is from the upper parts of the alimentary canal. 

Confining ourselves to diseases of the stomach and duodenum, the 
presence of occult blood is of great value in distinguishing betw'een 

TOL, I. — p 
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organic disease, such as ulcer or carcinoma, on the one Iiand, and 
functional conditions on the other. Care must be taken to eliminate 
any possible source of bleeding from the mouth, gums, naso-pLarnu, 
and hmraorrhoids. 

In carcinoma the presence of occult blood in the faeces is the rub. 
The guaiac test is positive, and the spectroscope rrill, in the majority 
of cases, demonstrate the presence of haematoporphyrin. Hurst states 
that he has never seen a case of carcinoma of the stomach in whicli the 
fmces %Yere free from occult blood. ICegative tests are therefore strong 
evidence against a new growth. 

In ])eptic ulcer during the active stage occult blood is present in 
the majority of cases. If the first result is negative, it is essential that 
the tests should be repeatedly performed. A negative result simply 
rules out the presence of blood in the particular specimen of faces 
examined, but as an ulcer bleeds irregidarly, the tests must be repeated 
on subsequent motions. TVith active medical treatment, it may be 
sho^Ti that the blood disappears from the freccs pari passu nitb the 
clinical and radiographical CYidencc of liealing. Tlie disappearance of 
occult blood, therefore, gives valuable evidence as to the progress of a 
cose. Should the blood persist for more than a few weeks while under 
medical treatment, the possibility of the ulcer being primarily malig- 
nant or undergoing malignant transformation should be kept in mind, 
and the case carefully reviewed. If the patient has been kept in bed, 
the treatment has been really thorough, and all other sources of 
bleeding have been eliminated, the possibility becomes a probability, 
and is an indication for laparotomy. In sucli an instance Knott 
considers that the burden of proof should not be laid solely on 
the chemical test, but a positive result be required also from the less 
highly sensitive spectroscopic method. 

In gastric syphilis occult blood is usually present in the stools, while 
in chronic gastritis it is usually absent. In various intestinal conditions 
where small heemorrhages occur, as in ulcerative colitis, neoplasm, and 
typhoid or tuberculous ulceration, the test is of value in diagnosis. 

In summar}” it may be said that the chief value of the test is m 
exclusion. Many factors may lead to a positive result ; the value of a 
negative test is of much greater significance. It may confidently he said 
that, if a scries of these negative results be obtained on altematc days, 
any hminorrhage from the gastro-intestinal tract may be safely cxclu(lc<l. 
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(3) EXAinNATION OF THE DriNE AND TeSTS FOB ReNAL 
EfFICIENC5Y 

In its relation to cases of dyspepsia an attempt to determine tlie 
degree of functional efficiency of the kidneys is of importance from a 
double aspect. In the first place, primary renal disease may clinically 
be most evident by gastro-intestinal symptoms and so mislead 
diagnosis. Secondly, in Treigbing the operative risks of an establislied 
gastric case, in later life in particular, it is imperative among other 
considerations to have full laiowleOgc of any latent cardio-renal 
defect. 

The simplest and most obnous indication of renal efficiency is 
afiorded by routine examination of the urine, described fully in the 
medical text-books. In many instances all the needed information can 
be obtained from a record of the total volume, naked-eye appearance, 
smell, colour, specific gravity and reaction of the urine, and the macro- 
scopic appearance of any deposit, together with simple ward tests for 
albumen and sugar, and for bile, acetone bodies, blood and pus if 
indicated. Before any operation inspection under the low power of 
the microscope of the urinary deposit on standing should be made as a 
routine in patients over middle age ; such a procedure is easily carried 
out in the ward or consulting room. If there be any suspicion of 
nephritis, cardiac failure or urinary tract infection, detailed search is 
made for red blood cells, excess of leucocytes or frank pus, casts of 
various kinds, epithelial cells and crj'stals, supplemented by bacterio- 
logical examination where necessary. 

The investigation of a primarify surgical disorder of the urinary 
tract, especially prior to any operative procedure, demands, of course, 
special tests of more detailed or differential character, such as the 
excretion by each kidney of various dyes and foreign substances opaque 
to X-rays, with which aspect we are not here concerned. 

^\Tiere from a preliminary examination of the urine renal damage is 
suspected, confirmation can be obtained by blood analysis, since 
defective eUmination of breakdown products in the urine is reflected 
by their undue storage in the blood. In employing such tests the great 
reserve of the kidney must he remembered ; probably not until two- 
thirds of the total secretory tissue is rendered inactive is a fimctional 
defect so revealed. The substances which have from time to time been 
so estimated in the blood and the resulting tests propounded are in- 
numerable, but that most helpful and generally applicable as a routine 
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in surgical cases is estimation of the blood-urea, ^hicb serves as an 
index of the retention of various waste products in the body. This h 
a simpler procedure than estimation of the total non-protein nitrogen 
Vv'itU which the figures usually run parallel, and gives equally satis- 
factory results. In most cases, therefore, the fuller test can he 
omitted, although occasionally both are helpful. 

The normal range of blood-urea, which remains constant in health, 
is betu-een 20 and 40 milligrammes per 100 cc. of blood, increasing 
slightly with age. The figure is raised in those cases of chronic interstitial 
nephritis or primary renal sclerosis of the azotsemic type, where nitrogen 
retention rather than cedema is* the main feature. In ursemic states a 
reading of over 200 mgras. is obtained. Direct renal damage, e.g. by 
a stone or urinar}’ obstruction, causes an even more rapid rise of the 
blood-urea than do degenerative changes. 

It must be home in mind tliat any concentration of the blood from 
loss of fluid, prolonged vomiting {as in intestinal obstruction) or 
profuse sweating, brings about a corresponding though moderate rise of 
the blood-urea. The diminished output of urine in cardiac failure has 
a similar effect. The vomiting of intestinal obstruction or cardiac 
failure may raise the blood-urea to say 80 or even 100 mgms. per 100 cc., 
but there is seldom doubt as to a possible uricmic origin, the high-level 
figures of which arc not reached. 

Aid in dificrentiation on this point is obtained also by estimating 
the percentage of urea in a specimen of urine taken at the same time 
that the blood is withdrawn. If the vomiting is due to a renal cause, 
the urea percentage in the urine is low — less than 2 per cent— the 
kidney being unable to concentrate more highly. If the cause be 
circulatory or mechanical, the urine is scanty and high-coloured with 
a high concentration of urea, well above 2 per cent. 

If non-renal causes can be excluded, it may be said that a blood- 
urea estimation of over 40 mgms. per 100 cc. indicates renal damage, 
the degree of the rise being roughly proportional thereto. It is in the 
case awaiting operation with a high blood-pressure and hy’pertrophicd 
heart that esthnation of the blood-urea is particularly of value m 
determining to wliat degree, if any, renal damage is a contributory 
factor. 

Details of the technique of estimation are omitted, being laboratory 
procedures. In brief it may be said that two main methods are 
employed. One requires 5 cc. of blood collected from a vein m an 
oxnlated tube ; after precipitation of proteins with trichloracetic acid, 
the urea is decomposed by sodium hj-pobromite and the resulting 
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nitrogen evolved is measured. In the alternative micro-method, 
described by Archer (1), only 0*2 cc, of blood is needed, collected from 
a finger-prick, the urea in this case being converted by the urease 
ferment of the soya bean into ammonium carbonate, vrhich is estimated 
colorimctrically with Nessler’s reagent against a standard solution. 
With either method a delay up to 24 hours between collection and 
estimation is of no consequence. 

Blany other substances besides urea have been estimated in the blood 
as tests for renal fimction, e.g. creatinine, cholesterol, chlorides, diastase, 
calcium, phosphorus, etc. In the ordinary case their employment is of 
little or no value. Of the group, the cholesterol content of the blood is 
occasionally of prognostic aid. This in health is normally remarkably 
constant in the same individual, i.e. between 0*13 and 0-20 mgms, per 
100 cc., averaging 0*17 mgms. Becoming raised in old age with arterio- 
scleros^, it is, nevertheless, found to be low in cases liable to sepsis. A 
low figure is therefore a danger sign of possible iivfection in surgical, 
especially prostatic, cases, a later rise of the cholesterol content to 
normal corresponding with a rise in the general resistance (Blaxwell, 2). 

In distinction to blood examination, defective ebmination by the 
kidney of nitrogenous waste products is readily demonstrated in the 
urine by giving a meal of urea by mouth under test conditions and 
measuring its rate of excretion, the \videly-used urea concentration test. 
This, again, affords only a rough index of renal ability and is of value in 
medical rather than surgical cases. 

The test is carried out in the following way. The patient takes 
nothing by mouth after 9 p.m. except, if he so wishes, tea and toast at 
6 a.m. on the following morning. The bladder is emptied overnight. 
The tests are begun at any convenient time, usually 8.30 or 9 a.m., 
when the patient first passes urine, the specimen being saved ; he is 
then given to drink 15 grammes of urea dissolved in 3 oimces of water, 
flavoured because of its bitter taste with tincture of orange. Subse- 
quent specimens of urine are collected in separate bottles at 1, 2 and 
3 hours after the urea is taken, the bladder being completely emptied 
on each occasion. The volume of each specimen is measured and its 
urea percentage estimated by the hypobromite method. 

It is generally stated that with healthy kidneys the concentration 
of urea in the first and second hourly specimens after admimstration 
should be a minimum of 2 per cent ; often a reading up to 3-5 per cent 
ot higher is foimd, the normal subject rapidly excreting such a dose 
without storage. Allowance must, however, be .made for the possible 
^uretic action of the urea during the first hour, when a large volume of 
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urine may "be passed of relatively low concentration, below 2 per ceat. 
It is tlien found that the percentage of urea is higher and the volume of 
urine smaller in the next hourly specimen. The average volume of 
each specimen passed works out at 07 cc., with say 2 per cent of urea. 
It is clear, therefore, that passage m the hour of 130 cc. with only 1 per 
cent of urea would have the same good significance as regards excretory 
power of the kidney. A volume, however, of CO cc. or less, mth say 
only 1 per cent urea, shows badly damaged kidney’s. Rot this reasonit 
is essential in evaluating the result of the test to consider the volume 
of each specimen passed. A more accurate method of recording which 
would overcome this difficulty would be to state in actual grammes the 
total weight of urea excreted in each hour. On the above standanl 
this should be a minimum of 1’4 grammes if renal efficiency is to be 
accepted as normal. Probably it would be safer only to consider 
satisfactory’ an average concentration of 2-5 per cent or higher (apart 
from diuresis) with a corresponding total output of 1'7 grammes of 
urea per hour. No general ill-effects arc found from giving the urea, 
even in nephritic or urmmic patients. 

A combination of the two urea tests described above is advocated 
by’ Archer and Robb (1) in the form of a mca lohranct test on the 
analogy’ of the familiar glucose tolerance test, and is of more e.xact 
value in judging renal efficiency than either test alone. The teclmique 
of giving the urea in no way differs from that of the urea concentration 
test. A sample of blood is taken at the time this is drunk, and subse- 
quent blood specimens removed at | hour, 1, 2 and 4 homs later, the 
urea content of each being estimated by the micro-method. As only 
the finger is pricked no more discomfort is caused than in a sugar 
tolerance test. Specimens of luine arc collected and examined through- 
out at the usual intcr\'als as already described. 

It is found that with a dose of lo grammes of urea by mouth very’ 
rapid excretion occurs in the normal subject, the rise of blood-urea not 
e.xcecdmg 5 to lo mgms. in the first ^ to 1 hour, with a complete 
recovery to resting level by’ 4 hours or earlier. In the majority of 
healthy’ individuals indeed the peak is reached in ^hour ^vith return 
to normal within 1 hour. 

M’ith gross renal damage, not only’ is the resting level of blood-urea 
high (above 40 mgms.), but the subsequent rise enormous with a 
very* gradual subsidence, incomplete in 4 hours. The test is most 
delicate and, therefore, of greatest value with milder degrees of defectnc 
function, where although the resting figure is often normal and the ri^ 
only slightly excessive (i.c. greater than 15 mgms.), yet recovery 
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definitely very slow and incomplete by tbe full period of 4 
hours. 

S. E. King (3) has extended these observations by followng the 
urea curve in pathological cases to its resting level, and adjusting the 
test dose of urea according to the body weight. .The patient is given 
1 gramme of urea by mouth for every 10 lbs. of body weight, and 
estimation of the blood-urea made before, 2 hours and 14 hours after 
the test-dose. The intake of fluid during this period is limited to 
500 cc., and the urine passed over the period of tlie test measured, being 
normally not more than 760 cc. IVhere, apart from an excessive 
diuresis above this figure, the blood-urea has failed to return com- 
pletely to the control level at the end of 14 hours, defective excretory 
Imction is ^icsent. 

IVith the aim of greater precision, the use has been advocated from 
time to time of a mathematical formula such as Ambard and Weill’s 
co-efficient, depending on the ratio of blood- to urinary-urea. The 
majority of these tests have suffered the drawback of too great a 
complexity and have been rendered of doubtful value in diagnosis by 
tbe many variable and uncontrollable factors introduced, such as age, 
weight and relation to food. An exception must be made, however, 
in the test described in 1928 by Mbller, McIntosh and Van Slyke (4) 
under the term of Blood-Urea Clearance Test, which docs afford a more 
accurate and delicate measure of renal function than the majority of 
tests in general use, and yet remains simple of performance and esti- 
mation. The blood-urea clearance is a record of the number of cubic 
centimetres of blood cleared or rendered completely free of urea by 
the kidneys per minute of time, so linking !ip (as in the urea tolerance 
test already described) the two factors of concentration of urea in the 
blood and its excretion in the urine. The test is carried out in the 
following way, no special preparation being needed. The period most 
convenient for the test is that between breaMast and lunch. The 
patient is allow’ed an ordinary breakfast, except that no tea or coffee 
may be taken. At exactly 10 a.m. the bladder is emptied completely, 
if necessary by passing a catheter, and the specimen of urine discarded, 
not being required for the test. At 11 a.m. and 12 noon precisely the 
bladder is again completely emptied in the same way, the separate 
specimens collected being kept for examination. It is of the greatest 
importance in avoiding fallacies and erroneous results, both that the 
whole of the urinary output shall be obtained and that the length of 
time between collection of specimens shall be exactly 60 minutes in 
each case. The volume of urine passed in each hourly period is then 
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accurately measuxecl anti its urea-percentage subsequently estimated. 
At about midway between the collection of the two urinary specimens, 
the exact time in this instance not being important, 0-2 cc. of blood is 
taken from tlie finger for estimation of the blood-urea, which may be 
assumed to be constant over the time of the test. The Blood-Urea 
Clearance for each hourly specimen is then calculated as described 
below, and the average of the two readings taken as the result. 

The volume of urine passed during the one-hour period concerned 
di\ided by GO gives the output of urine from the kidneys per minute, 
expressed as “ V The urea content of the urine-specimen is esti- 
mated, termed “ U “ V ” X “ U ” then represents the amount of 
urea excreted in the urine, and therefore got rid of from the blood, per 
minute. From estimation also of the blood-urea, “ B,” the volume of 
blood completely cleared of urea, or “ Bhod-JJrea Clearance ” can be 

easily determined, being equal 


Tlic calculation actually' employed varies with the volume of urine 
passed. It has been shown that the clearance of the blood from urea is 
at its maximum ^Yhen the output of urine per minute reaches 2 cc., any 
more rapid secretion of urine not being accompanied by a correspond- 
ingly higher rate of clearance. For all urine volumes over 2 cc. per 
minute the B.U.C. is thus independent of the volume, and is hence 
termed the Maxiimim Clearance or C^, being calculated from the 

r 1 n UxV 

formula C„ = — — 

AYitb a slower rate of secretion of urine, i.e. when the volume falls 
below 2 cc. per minute, the rate of excretion of urea from the blood is 
also diminished, falling approximately in proportion to the square 
root of the volume of urine passed per minute. If, for example, this 
volume is reduced to the rc.sulting clearance of the blood is diminished 
to Tlie blood-urea clearance in any' case, therefore, where less than 
2 cc. of urine is passed per minute is expressed as a Standard B.U.C- 
or C,, calculated on a standard urine volume of 1 cc. per minute, from 

the formula C, = ^ In the case of cliildren a correction of 

volume is necessary by multiplying Y by a factor 


latter being calculated from a standard height-weight formula. 

In actual practice the test is -very simple. It has been found that 
in normal healthy' adults, taking avenxge results, the Jlaximuin B.U.C- 
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is 76 cc. and the Standard B.U.C. 64 cc. of blood per minute. By 
taldng each of these figures as 100 percent respectively for maximum 
and standard clearance, results of clinical tests are expressed in percent- 
ages, e.g. 27 cc. in a Standard Clearance is recorded as 50 per cent. 

The blood-urea clearance test is a more delicate and discriminating 
measure of minor degrees of renal inefficiency than either the simple 
blood-urea or urea concentration test alone, revealing degrees of 
damage otherwise latent. In this way it is of prognostic value, es- 
pecially in determining what grade of reserve fmiction is available to 
withstand the trauma of operative measures, wliile a series of obser- 
vations on the same patient is similarly a more accurate guide of 
progress. 

It has the chief drawback of a rather wide variation, by as much as 
20 per cent in either direction, in the results obtained in the healthy 
subject clinically free from renal abnormality. In the presence, how- 
ever, of renal disease tliis zone of variation is considerably narrower, 
and the readings obtained a more constant and localis'ng standard of 
the degree of renal damage. By Van Slyke any reading below 70 per 
cent is considered pathological. 

A modification of the test has been suggested, in an attempt to make 
it still more selective and delicate, by artificially increasing the work 
thrown upon the Iddneys, the blood-urea clearance being determined 
directly before and one and two hours after giving 15 grammes of urea 
by mouth, and the results compared. Fowweather (6) finds that 
estimation of the blood-urea clearance in the second hour after urea 
gives a more constant reading in the normal subject and affords a more 
exact measure of renal function in the presence of disease than the 
test as ordinarily carried orit, and suggests, therefore, that estimation 
before giving urea may be dispensed with. Further confirmatioii as to 
the value of this modification is needed, in view’ of the added complexity 
of the test, before its general adoption is recommended. 

Of the group of renal tests depending on the excretion of a foreign 
substance, the most reliable is the pJienol-red or phenol-siilplione- 
phtJialein test. Given intramuscularly this substance begins to be 
excreted in the urine (only) within 15 minutes. To promote a good flow 
of urine 300 to 400 cc. of water is first given to drink. A quarter of an 
hour later, the bladder is emptied and 0 mgms. of the dye injected 
intramuscularly. The amount excreted in specimens of mme passed 
after 1 and 2 hours is estimated quantitatively in alkaline solution by 
comparison wdth a standard in a colorimeter. Normally about 60 per 
cent of the total injected is excreted during the first and the remainder 
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(luring tlic second hour. Anything below 70 per cent of total elimina- 
tion within 2 hours points to defective renal fimction. 

This last test together with urea tolerance and clearance tests form 
the triad of choice in surgical cases upon which a fair estimate of renal 
efficiency can usually be based. 

REPEREKCES : 

1. Archer, H. E. and Ronn, G. D. Quart. Jnl. Med., 1025, 18, page 274. 

2. Maxwell, J. Quart. Jnl. Mtd., 1028, 21, page 297. 

3. King, S. E. Jrehiics Int. Med., 1928, Vol. 42, G, page 877. 

4. Moixer, E., Mcl.vrosil, J. F. and Van Slyke, D.D, Jnl. Clin. Incestigalm, 

1928, G, page 427. 

5. Fowweathbr, F. S. Quart. Jnl. Med., 1931, Vol. 3, New Series, Ko. 9, page C3. 


(4) AVaSSERJLU.'N AKD EL.MIK Reactioxs for Syphtlis 

Tlio mode in which chronic syphilitic lesions of the ners'ous or 
vascular sj’stems may simulate abdominal conditions has already been 
briefly described. Apart from these special considerations, the un- 
eartliing by a blood test of latent ^^hilitic infection is not without 
value, as its pos.sible barmful effect cannot be definitely estimated and 
specific treatment by increasing the general resistance often aids 
recovery from other infections. Indeed, the routine use of these tests 
in hospital has been advocated and is not without advantage. More- 
over, the possible gummatous origin of any tumour in the upper 
abdomen has to be considered. Gumma of the stomach itself is very 
rare, of the liver less uncommon. 


(5) CosiTLETE Blood Count 

The value of a blood count in diagnosis of apparent dyspeptic states 
may be briefly reviewed. 

The clinical observ’ation of amcmia can be confirmed and exact 
information gained as to its degree and t}'pe, peniicious anaemia, for 
example, being distinguished, from the secondary type, say, of gastric 
carcinoma. Acute secondary anaemia due to blood loss is again con- 
firmed by blood c.xaraination, with its fallmg colour inde.Y and sub- 
sequent response of granular leucocj-tes and perhaps nucleated red 
cells. Of inestimable value in acute infections is the determination of 
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leucocytosis, l)oth in diagnosis of the likelihood of suppuration and in 
prognosis as to response and possible recovery. 

Light may also be throrm on chronic parasitic infection, e.g. hydatid 
cyst, or metallic poisoning, e.g. lead colic, by the presence of char- 
acteristic eosinophilia or punctate basophilia respectively. Primary 
blood conditions such as leuksemia or splenic ansemia niU also be 
revealed. 

Special blood investigations will often supplement the information 
of an initial blood count in diagnosis ; for example, an increase of red 
cell fragility confirms the view that a splenomegaly is due to acholuric 
jaundice, while in some hfcmorrhagic conditions, such as purpura or 
hemophilia, investigations of the blood-platelets and of clotting and 
bleeding time are of diagnostic value. In conditions of jaimdice also, 
with its increased liability to hemorrhage, they are again of service. 


(0) Duodekal Iktubatton 

Examination of the gastric contents aspirated through a tube has 
long become a commonplace method of pathological investigation, and 
has proved of the greatest x'alue. Similar study of the contents of the 
duodenum, though presenting no marked increase of difficulty in 
technique, has not, however, achieved popularity in this country, and 
in the writer’s opinion has met with inadequate recognition both as a 
method of diagnosis and of treatment. The fullest investigation of the 
possibilities of the method has been carried out by Vincent Lyon (1). 
Its main indication is in the investigation of suspected lesions of the 
gall-bladder and biliary passages. 

The underlying physiological reaction on which the test is based is 
the law of contrary innervation of the biliary tract, and on the related 
observation that magnesium sulphate in concentrated solution brought 
in contact ^vith the region of the sphincter of Oddi causes relaxation 
of the sphincter together vdth powerful contraction of the gall-bladder. 

The test is carried out in the following way. Tlie patient takes no 
food for 12 hours previously. The mouth and fauces are cleansed as 
far as possible by thorough gargling and mouth washes. The patient 
then swallows a fine duodenal tube, either of the Ryle or better of the 
Einhom type, which is paid out to the 60 cm. mark, when it should 
be in the body of the stomach. The gastric contents are then aspirated 
and saved, and the stomach gently irashed out TOth water until clear, 
leaving a little water behind. The patient now turns over on to his 
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side and vcr}' slowly swalloA^ tire tube further until the 75 cm 
mark is reached. The tube should now be in the duodenum. Confirm- 
tion of it.s pa.ssage can be obtained by noting the alkaline reaction anil 
bile-stained appearance of the fluid Avithdrawn, by the fact tliat water 
injected into the duodenum cannot be recovered, and by X-rar 
screening. A specimen of the duodenal contents is now aspirated and 
kept for examination. 

CO cc. of a warmed 25 per cent solution of magnesium sulphate are 
sloAvly injected into the duodenum, and five minutes later the contents 
witlidrawn by aspiration or syphonage. This first specimen after the 
injection in normal cases consists of clear, golden-yellow bile derived 
from the bile-ducts. Withelrawal of fluid is repeated at interwals of a 
few minutes. It is usually found that the later specimens consist firstly 
of dark brown viscid bile, being expelled gall-bladder contents, and 
subsequently of thin watery bile from the liver itself. These fractions 
arc kept separately for examination. 

At the end of the examination, which usually occupies from 2 to 4 
hours, the duodenum is washed out with normal saline and a drachm 
of sodium sulphate given to clear the intestinal contents of any in- 
fected bile. Tile chief drawback to the investigation is the length of 
time involved. It can, if need be, be performed on out-patients and no 
greater discomfort is experienced than with a fractional test meal. 

Tlie volume of each specimen removed is measured, aud its naked- 
eye appearance noted with regard to A-iscosity, colour, clarity or other- 
Aviso, and the amount and character of deposit on standing, these 
ohscrA'ations being of equal importance to microscopic tests. A\ct 
films are then made from the deposit of each sample and examined for 
mucus, crystals, and the number and tj’pe of cells present. Bacterio- 
logical inA'cstig.ation is also made by stained films and cultures of the 
deposit. 

Tlie procedure of duodenal intubation is of value both for diagnosis 
and treatment. The information of a cholecystogram can be confirmed 
and extended. In chronic cholecystitis and cholelithiasis, for exampki 
tlie presence of excess of pus cells and cholesterol crystals may 
demonstrated in some cases before X-ray findings arc positiA'c. B.Acter- 
iological tests haA'e showTi the infecting organism, in some cases the 
typhoid bacillus. In organic obstructiA’c jaundice the failure of the 
g.-All-bladdor to react to magnesium sulphate will be cA'ident. 

As a mode of treatment the method is of most value in condition^ 
of cholangitis, catarrJial jaundice and cases of acute or clironic choh- 
cystitis Avhore for one or another reason operation is not indicated. 
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sucli instances by repeated duodenal drainage a freer flow of bile has 
been obtained and toxic symptoms and degree of general illness 
materially reduced. AVitb advance in tecbnique it is possible that some 
chronic affections of the pancreas also may fall ^thin the scope of the 
investigation. 
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Section 2 


STO]\IACH AND DUODENUM 

CHAPTER I 

iNFAimLE PrLORic Stenosis 

Although other titles have been given to this disease, such as con- 
genital hypertrophic stenosis of the pylorus, that given above is 
sufficiently descriptive and uncompromising. 

The disease is four times commoner in males than in females ; 60 per 
cent of those affected are first-bom children, and the condition is said 
to be more prevalent in breast-fed than in bottle-fed babies. As 
infantile pyloric stenosis has been observed to occur in twins or in more 
than one member of the same family, there may be a definite hereditary 
tendency. 

The true setiology of the condition is xmknovm, but there are two 
principal views held to explain the condition : (1) That the pyloric 
hypertrophy is due to spasm (Thomson) ; and (2) That there is a 
primary hyperplasia of the muscle (Hirschspniug). 

The following explanations have, at one time or another, been 
given to account for the spasm ; 

(а) That it is due to an inco-ordination between the sympathetic 
and parasympathetic fibres supplying the area (Thomson; 
Cameron). 

(б) That it is the result of hyperacidity (Engel). 

(c) That there is hyperaesthesia of the mucous membrane 
(Shattock). 

{d) That there is hyperadrenalism (Tyrrell-Gray and Pirie). 

None of these theories adequately c^lains the true condition, but 
Thomson’s view that it is due to an inco-ordination of the muscle- 
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fibres, secondary to lack of balance between the sjnnpathetic and 
parasjinpathetic nen’es controlling the pyloric region of the stomad, 
is the generally accepted one. 

PATBOLOCICAL AKATOlfY 

The characteristic feature is the pyloric tumour, which is produced 
by an abnormal overgrowth of the circular muscle. It is felt as a hard, 
cartilaginous tumour, varying from 1-li inches in length. On viewing 
the stomach externally the peritoneal coat appears unaltered, and 
blood-vessels can be seen coursing over it. There is no eridence of 
peritonitis, although occasionally the area occupied by the tumour 
appears somewhat lighter in colour than the adjacent stomach wall. 
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»H.»-<E Arrzn Dmsio^ or the 

UlTEXTROrRIEO aiCKU:. 
{After Uvriley.) 


In indiridual cases the tumour may be fairly pronounced, forming a 
bobbin-like mass in the pyloric region ; in others very little can be 
seen from wthout to indicate the pre.'sence of a tumour. 

WTien a transverse section is made through the pyloric canal it 
^rill be seen that the hulk of the tumour consists of the hj-pertrophied, 
inner, circular muscular coat (fig. 47). There is an increase in the 
number and size of the muscle-fibres. The longitudinal layer of mnsclc 
is likewise thickened, though to a slighter extent, and there is aho 
some increase in the fibrous tissue. The mucous membrane is crammed 
into a narrow canal and tightly packed in folds. Although firmly 
compressed in this way ^vithin the narrow limits of tlie pyloric canal, 
the mucous membrane undergoes little change apart from a miW 
degree of fibrosis. "Wlien the muscular tumour is dirided at openvtion 
its walls rajiidly spring apart and allow the mucous membrane to 
expand to its fullest extent (fig. 48). 
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BTien a longitudinal section is made through, a hardened specimen 
it ^rill be seen that the body of the stomach is dilated, that its walls are 
hypertrophied and stretched, that the folds of mucous membrane are 
partly flattened over the greater portion of the stomach area, and that 
they converge in longitudinal ridges towards the inlet of the pyloric 
canal, where, although severely compressed, at least one prominent 
fold can usually be discerned (fig. 49). 

The great thickening of the pylorus is now evident, and the maxi- 
mirni degree of thickening will he seen just proximal to the pyloric 
opening. The muscular hypertrophy gradually decreases as it is traced 
upwards along the stomach wall. 

It ends abruptly below where the 
sphincter bulges into the duodenum, 
forming a projection similar to that 
made by the cervix into the vagina. 

This projection of the pyloric tumour 
into the duodenum of necessity forms 
a fomlx which is well shown in 
the illustration (see fig. 49). It is 
this fornix which may be inadvert- 
ently opened in the performance of 
Pammstadt-s operation. The duo- Sr 

denum in cases of infantile pyloric *.’»»swauoi. iita»tan,,iirap.MSkkcinirtn. 

... , . ^ Ct.OrnondSt. By ptrmititortof Ikt Boordof 

Stenosis is normal m every respect. ManaytiMm.) 

S1GK8 AXD SYJITTOMS 

The child at birth is usually quite healthy and of normal weight. 
The first symptoms often appear about the iliird week of life, although 
they have been noticed in infants a few days old or even as late as the 
sixteenth week. 

Vomiting is in nearly every instance the first and most important 
of all symptoms. In the early stages it may be described as slight, and 
follows each feed. It is more in the nature of regurgitation than true 
vomiting. After the feed a little fluid is seen to well up and dribble 
from the mouth. It may give the mother or the nurse the impression 
that the cliild is being overfed. Later the regurgitation becomes very 
pronounced and there is an accompanying decrease in weight. This is 
a cause for some anxiety and leads to an alteration in the infant's diet 
or in the method of feeding, often with temporary amelioration. It is 
surprising that a temporary improvement practically always results 
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when these methods are adopted. The vomiting, however, soon retum«, 
fresh advice is sought, and the diet is altered a second or even a third 
time, hleainvhile the loss of wdghfc contmues, and eventually vomitmg 
of much larger amoimts occurs at longer intervals, until it becomes 
projectile in nature. The contents of the stomach are voided with 
great force through the mouth, and may even pour through the nostrL^. 
Bile is rarely, if ever, found in the vomited material. In the terminal 
stages of the disease, when the stomach becomes atonic and grossly 
dilated, the fluid appears to overflow and spill into the mouth, and is 
passed in effortless gushes. 

As a result of the persistent vomiting there is loss of ic&gk. In 
some cases such loss may occur that the skin becomes dried, throvm 
into folds, and assumes a waxen appearance. In the late stages of 
the disease the face is cadaveric, the cheek bones are prominent, and 
wrinkles around the eyes, forehead, comers of the mouth and neck give 
the child the widened, shrivelled mien of a very aged person. Marked 
loss of weight usually implies that the symptoms have been in progress 
for some time, and tlie greater the loss of weight, the worse is the 
prognosis. 

Constipation is a very common symptom of pyloric stenosis ; m 
fact, it usually occurs in any obstructive lesion of the gut. In infants 
with pyloric stenosis constipation is present in over 80 per cent of 
cases. Occasionally the bowel movements are normal, or there may 
even be diarrbosa. 

Maizels and Mc^Vrthur {Lancet, 1,286, 1930), working at the Infants 
Hospital, have confirmed that alkalosis, not acidosis, is found ui a 
large majority of cases. An estimation of the blood chloride and 
plasma bicarbonate will reveal the former to be well below the normal, 
while the latter will be in excess. The recognition of this fact has had 
an important bearing on pre-operative treatment, and has done mndi 
to lower the mortabty. 

David Levi {PraciU , p. 07, Jan., 1933) writes as follows on this subject : “ 
has shown that the frequent vomiting ri^ the syatem of a corresponding amouot o 
acid radicals, and that, sltbough the child is starving and vomiting, it is Bct * 
condition of acidosis bnt of an alkalosis. There is an increase in the plasma bicarboca « 
and a decrease in the plasma cell chloride in 88 per cent of the infants c.vamincd 7 
him. This change from the normal in the blood cbemical picture is of great 
tance. and has even assumed diagnostic rigniGcance. Alkaloris is of vcr)'«tc 
rer.ee in a non-obstructivc vomiting of infancy. The picture of an alkalosed ^ , 
typical. The child is pale, asheo and sunken, and tends to Itc cynnosed. Such cb> ^ 
were among the bad operative risks of the past. It must be rememl.'cred that 
still advocate that the stomach should be washed with sodium bicarbonate 
1931), and that glucose and sodium bicarbonate should be administered to 
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in tte stomach, we have not seen the pale, asuen p 
m this field are familiar.” 


In some kte cases idany lias been observed, and in a few instances 
jaundice of a very mild type. 


EXAMINATION 

On nrnminob-on the distension of epigastrium is in ma^d 
contrast to tbe retraction of tbe lower half of tbe “bdo-en ^.bk 
peristalsis may be seen in a well-estabbsbed case, 

Ld has been given a feed. The peristalt.c waves course along the 
line of the stomach from left to right in charactenstic i”” 

times the stomach can quite clearly be seen to e ens X 
and ballooning the epigastrium and left l»yi»>=b»ndnnm Aite a feed 
has been given or the abdomen kneaded, the tenseness m thm «gion 
disappearfand is replaced by vigorous, visible penstaltm waves wboh 
sweep across from the left costal margin to t ® ^ ^ nnifitened 

Before attempting tbe ezamination tbe cbld f f 
and appeased by giving bun some sweetened s and the 

bottle. It will at once be evident that he IS ravenously hn 

fluid is gulped doTO eagerly to .appease an 

On TaLg the examination the child should I’®, 'f “ 

as possible, and it is quite unnecessary to remove all the g 
to expose ihe abdomen. The surgeon should for F®«®~‘“^ 1 ™ 
the left Bide of the patient, and feel for the pylone Wmur "® ‘eft 
hand after it has been well warmed. The tumour 
felt about 1 inch to the right and above the nmbihonB. aometoes 
it is more internally placed, or lies further out. tnay ^ „{ 

to the examining fingers when it is tucked away ™ ®^ should be 
the right lobe of the liver. The fingers of the left f " 

placed a little below the right costal margin, and firm a*®® ^ P 
should be exerted in a backward, upward, and inward dire , 
attempt to compress the pylorus against the verte ra co u v ^ 
The examination may he negative, and in suspected ca 
be repeated at varying intervals. In doubthil cases ^ ® 
urgent that an immediate diagnosis should be ma e, i J 

expedient to examine the patient under an anffisthe xc. . mvg 

however, is rarely necessary or desirable in clinching a c ag 
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tumour when once felt in a case is unmistakable. It has been descnbcd 
as “ acom-shaped,” “ hazel-nut in size,” “ hard as a lymphatic gland,” 
“ like the tip of a finger,” It will be found to change its position at 
successiTC examinations, but it is usually deeply placed, above ttc 
umbilicus, and to the right of the middle Ime in the epigastric re^on, 

TREATMENT 

In a diagnosed case Rammstedt’s operation followed hy medical 
treatment is now the rule. Medical treatment by dieting, gastric 
lavage, etc., is reserv’ed for the doubtful cases and for the very Jeic 
and exceptional instances in which there is rapid and successful 
response to medical measures. 

It is no exaggeration to state that prior to Ramrastedt’s description 
of liis operation practically every case was treated medically. TBe 
mortality was very high, probably about 80 per cent, and the com- 
plicated and unsatisfactory operations that were performed viti 
damning mortality strengthened the claims of medical treatment. M 
these operations lacked the simplicity, the ease, and the security of 
Rammstedt's method. Pylorcctomy had a mortality of 100 percent; 
pyloroplasty 80 per cent ; gastro-jejimostomy certainly not less than 
50 per cent ; while Loretta’s operation of divulsion of the sphincter 
was a very’ fatal procedure except in the expert hands of Burghard. 
Fredet obtained better results by dividing the muscle, but he prolonged, 
complicated, and rendered the operation more lethal by a transverse 
suture of the severed muscle of the pyloric canal. Ramrastedt (J/fl. 
A7in., 8, 1702, 1912, and ZcntraJb.f, Chir., 39, 1741, 1912), in attempting 
Fredet's operation on a case, was unable to complete it owing to collapse 
of the patient. The child made a good recovery, and Rammstedt had. 
to the lasting benefit of mankind, the sense to appreciate the fact that 
simple division of the pyloric tumour, allouring full expansion of the 
mucous membrane of the pyloric canal, was all that was neccssap*. 
and he had the courage to repeat this method in subsequent cases mth 
successful results. 

It is very difficult indeed to assess correctly the mortality of 
Rammstedt s operation at the present time. The numerous statistic.' 
published in England and America show how ■widely varied are the 
results, Tliey are, in many cases, also misleading, as no speeifiwtion 
is made as to whether the results concern early or late cases. T c 
point that emerges forcibly in my maturer experience is that one s 
mortality depends almost entirely upon nursing and segregation. 
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my private cases it is under 2 per cent, but I consider that the 
over-all mortality ought not to exceed o per cent.” (Twistington 
Higgins.) 

In America, Ladd {Boston Med. and Burg. Jl., 211, Feb., 1927) pub- 
lished statistics of one hundred and ninety-seven cases, and of these 
one hundred and eighty-six were cured and eleven died, making a 
mortality of 5*5 per cent. Strachauer {Ann. Surg., 67, Jan., 1927) had 
tbe remarkable figures of forty-eight cases with forty-seven cured and 
only one death, a mortality of 2 per cent. 

Lanman and Mahoney (Swr^., Gynec.yandOhsL, 205, Feb., 1933) give 
the following summary of 425 of their cases treated by pyloromj^otomy 
(Rammstedt’s operation) : 


TABLE — SUMMARY OP CASES 


Years. 

Serial number. 

Numhcr of | 
Cases. 1 

Deaths. 1 

1 

Mortality 'per 
cent. 

191S-1923 

1 1-125 

123 

13 

10-4 

1923-1928 

120-275 

160 ' 

11 

7-0 

102S-1931 

270-425 

150 

3 

2-0 


In my series of 22 cases 2 have died, a mortality of 9 per cent, 
but at one period there were ten s?iccessful cases in succession. One 
case that died — the thirteenth — lived for nearly six weeks after 
Rammstedt’s operation, and then developed diarrhoea which eventually 
proved fatal. The post-mortem examination of this case revealed a 
patent pylorus, almost complete disappearance of the pyloric tumour, 
and a healed scar. It is possible for a surgeon to have a large number 
of early cases in succession with a low mortality, and it is usually 
operation upon delayed cases, where there has been a great loss of 
weight and inanition, and where surgery has had to be undertaken as 
a last resource, that raises the death-rate. 


FACTORS WHICH HAVE IrOWEREB THE DEATH-RATE 

(1) The general recognition of the fact that early operation is the 
treatment of choice. 
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(2) Careful, uitensivc, routine pre-operative treatment. This 
includes : 

(а) Regular stomacL wadi-outs with sterile saline solution, the 
final irrigation of the stomach being performed shortly before the chOd 
is taken to the operating theatre. 

As the contents of tlie stomach ate fluid, a Ryle tube should be 
used for aspirating the stomach contents and for the irrigations. Under 
no condition should sodium bicarbonate be employed for •washing out 
the stomach, or for rectal or subcutaneous infusions, as it increases 
alkalosis. 

(б) Subcutaneous salines. During the last 12 hours before opera- 
tion is performed, 10-12 oz. of normal saline should be injected. The 
saline should be run very slowly into the pectoral region and groins 
until small tumours form. It is important to see that the injected 
fluid is not too hot, and that the tumours are not rendered too ten-'o, 
as othenviso sloughing of tlie sWn or of the subcutaneous tissues way 
result. Glucose 2 per cent may be added to the infusions. 

(c) Small frequent fluid feeds up to 2 hours before operation. 

(3) The maintenance of the child’s body heat prior to, during, and 
after the operation. Before the patient is taken to the operating theatre 
tlio arms and legs should be swathed in cotton wool ; the temperature 
of the theatre should not be less than 75 degrees Fahrenheit, and the 
operating table may, with advantage, be heated. 

(4) The choice of anrcsthetic. Chloroform is now never given to 
these patients ; the anresthetic of choice is gas and oxygen (with a 
little ether), open ether, or a local in desperate cases. 


{o) The universal acceptance of Rammstedt’s operation. 

(G) A well-plamied scheme of post-operative treatment. After 
operation these patients arc now handed over as n routine to tbc 
physician for dieting, etc., as operation is only an incident, although 
a verj- important one, in their treatment. The sendees of a good 
nurse, who has liad previous c^ericnce in the management of 
such cases, is indispensable. A great deal will depend upon her ektll, 
attentiveness, and cleanliness, and sbe should devote lier whole time 
unromittingly to the one case under her care. 


It lias been found that private cases fare better than hospital casc>- 
Tliis is i)robably due to the fact that private cases arc diagnosed earlier 
and that they arc isolated. It is undoubted that there is a tendency 
for hospital patients to contract infectious diseases and othcra'ise 
worse when nursed in a large infants’ ward, or even, as has been 
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attempted, in an adult ■ward. It has long been recognised that in some 
of the up-to-date infants’ hospitals, where special self-contained suites 
have been set aside so that patient, nurse, and mother can be isolated 
while the post-operative regime is being conducted, results far exceed- 
ing those that have ever been obtained in the past are now possible. 

There are numerous methods and schemes adopted for post- 
operative feeding, many of which will be found to be reliable, but the 
one on ■which I have myself placed most reliance is that here given. 

Feeding of a Case of Pvloric Stenosis after Operation 
(Infants’ Hospital) 

Peeking begins six hours offer operation. 


The first feed consists of 


Glucose 7*5% 
in saline, dram 1. 

Then at i hour interval give Glucose 7*5% 

in saline, dram 1. 

„ ^ hour 

” 

Glucose 2-5% 
in saline, dram 4 ) , , 

Breast mk.. dram 

„ Ihour 


„ dram 1. 

„ 1 hour 


„ dram 14. 

„ 1 hour 


„ drams 2. 

„ 1 hr. 15 mins. 


„ drams 2|. 

„ 1 hr. 30 mins. 


„ drams 3. 

„ 1 hr. 46 mins. 


„ drams 4. 

„ 2 hrs. 


„ drams 6. 

„ 2 hrs. 6 mins. 


„ drams D, 

,, 2 hrs. 10 mins. 


„ drams 6. 

„ 2 hrs. 16 mins. 


,, ounce 1. 

,, 2 hrs. 20 mins. 


„ ounce 1-i-dram 1. 

,, 2 hrs. 25 mins. 


„ oimcc l-fdrams 2. 

„ 2 hrs. 30 mins. 


„ ounce 1-f drams 3. 

,, 2 hrs. 35 mins. 


, , ounce 1 -hdrams 4 . 

,, 2 hrs. 40 mins. 


„ ounce 1+drama 5. 

,, 2 hrs. 45 mins. 


„ ounce 1 -f-drams 6. 

,, 2 hrs. 60 rains. 


„ ounce 1-f drama 7. 

„ 3 hours 

„ 

„ ounces 2. 


Continue with twO'Otmee feeds three-hourly, giving six feeds in the 24 hours for 
three or four days. 

If there is no breast mhk, substitute the following mixture : Cow’s milk, 
ounces 2 ; lactose, dram I ; wafer, ounce 1 : peptonize for 2| hours. 

Hammstedt's Operation. The child is first bandaged to a padded 
wooden cross, and a small sand-bag or air-cushion is placed tinder the 
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lower ribs to render the epigastric region more prominent and accessible. 
The whole of the abdomen and the lower lialf of the chest are painfed 
with absolute alcohol before a large abdominal towel, ^nth a central 
hole, is placed in position. 

There is a choice of three mcisions : (1) mid-line ; (2) paramedian; 
and (3) right transrectus muscle-split, whereby the inner fibres of the 
muscle are dirided in a longitudinal plane. Each of these incisions has its 
advocates, but there is little to choose between them. ^NTien it is known 
that the tumour is centrally situated in the epigastrium, the mid-hne 
incision irill probably be the one of choice. On the other hand, if the 
pyloric tumour has been palpated rather further afield, more ready 
access will be gained by making an incision through the rectus muscle. 
This incision is small, commencing high up in the region of the xiphi- 
sternum and extending downwards for about 2 inches. Tetra -cloths are 
affixed to the skin edges before the peritoneal cavity is opened. The liver 
presents in the wound and bides the stomach from view. After the 
liver has been gently retracted upwards with the finger, the pyloric 
region of the stomach is seized and coa-xed through the wound. It is 
well at this stage to place a small pack in the lower portion of the 
wound to prevent the ubiquitous omentum from prolapsing and inter- 
fering with the manipulations. The surgeon then fixes the pyloric 
tumour between the index finger and the thumb of the left hand, and 
so rotates it that its anterior aspect, the commencement of the duo- 
denum, and a small portion of the pyloric vestibule are clearly visible. 

An incision should then be made in the hypertrophied area at the 
junction of the middle and upper thirds of its anterior aspect where 
the blood-vessels seem to be scarce (fig, 50). It is slightly curved with 



/'i;. so.— mnsrsM'a Orzunox. The I-tcisios. 
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Fig. 61. — lUatMsrzoT’a OreftATioy. The IxastoH has bees carried dowh to the 
SMHrroai or the Ptmsw Casau Tbz kakple or the rsire coHTtBTEs the 
SRASATtos or AST BBAUDiso Mcsccus Smsps. 


its convexity dovmwaTcls, and starting just proximal to the gastro- 
duodenal junction it is carried through the peritoneal and superficial 
muscular coats, over the pyloric tumour, and a little beyond it into the 
body of the stomach. Using a dissector or the handle of a knife, the 
muscle-fibres are gently separated throughout the length of the incision, 
until the glistening ivliite mucous membrane is visible and eventually 
bulges through the gap (fig, 51). 

This part of the dissection is simple as the thickened circular coat 
rapidly springs apart. There is now an oval ^’oiind in the pyloric 
region of the stomach, the base of which is formed by the tough raucous 



Fig. 62. — Rauustebt’s Opeeawo’t. The epoes or tax Wors» are stretcbep wjib a 

HjeMOSTAT, AlLOWtSO THE MCCOCE SUUBKASX *0 BCIAB EREKLT TBSOCOH THE OAR. 
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membrane of the pyloric canal. A little gentle stretching of the fibres 
with a hremostat, as is -well depicted in figure 52, and a careful dbsec* 
tion here and there, may be necessary to make absolutely sure that all 
the constricting fibres, and particularly those at the gastro-duodenal 
junction, have been dhidetl, and that an efficient patency is assurcrl 
{fig. 52). 

When this is completed it is a wise manceuvre to compress the bodv 
of the stomach and to force some air through into the duodenum. This 
ensures that the mucous membrane at tbe fornix has not been inadver- 
tently perforated. If tbe mucous membrane has been punctured thb 
compression will produce a hissing soimd at the site of the perforation, 
and so lead to its detection. If a perforation is discovered it should k 
closed at once by one or two interrupted Lcmbert stitches, and rein- 
forced mtli a tag of omentum. This mishap, if at once attended to in 
the method described, in no way detracts from tbe success of the 
operation. 

A little bleeding may occur from the cut edges of the wmmd, but 
this does not, as a rule, call for any special attention and soon abates. If, 
how’ever, a bleeding point is troublesome it should be undemm with a 
fine atravimatic intestinal needle, and ligatured. 

AMien tbe stomach is replaced into the abdomen the operation is 
completed by closure of the tvound. As tlieso patients arc very debili- 
tated and mild sepsis of the wound is not imcommon, steps should he 
taken to prevent burst abdomen or post-incisional hernia by closing 
the wound securely, employing one of the many approved methods. 

POST-OPERATIVE COMPLICATIONS 

These may be briefly summarised as follows : 

(1) HyperpjTexia. This is rarely seen now'adays, and is a vor)’ 
infrequent cause of death. It is not peculiar to the operation as it has 
been observ’ed prior to it. It is probably secondary to an enteritis. 

(2) Inanition. A few infants who have successfully withstood the 
operation seem incapable of recovery, and in spite of meticulous 

in post-operative dieting and treatment they go steadily downhill, 
waste, and eventually die. 

(3) Vomiting. There may be a little postranicsthetic vomitln?, 
if jicrsistcnt, however, it is a real cause for anxiety. It usually impbf^ 
that the operation has been incomplete, and that not all the constrictmo 
fibres of the pyloric tumour have been severed. A number of these 
cases have consequently to be submitted to a second operation. 
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(4) Diarricea. This is the most dreaded post-operative complica- 
tion, and is the cause of most of the deaths which occur. It is usually 
delayed in its onset, not arising tmtil the second post-operative week. 

(5) Intra-peritoneal haamorrhage and peritonitis. Both these 
complications are due to errors in technique, and rarely occur. 

(6) Sepsis of the wound. Burst abdomen, suppuration of the 
wound, and post-operative ventral hernia also imply faulty operative 
technique, and are therefore avoidable complications. They should be 
treated on the generally accepted lines. 

(7) Chest complications. Pneumonia and other chest complications 
do not occur in more than 1-2 per cent of cases. 



CHAPTER IT 


Acute Dilatation of the Stomach 

Acute dilatation of tte stomach is a condition in which the stomach 
rapidly becomes distended with gas and fluid, and this is followed by 
severe collapse of the patient. In the majority of cases it is associated 
with intractable vomiting. It is most important to recognise the 
condition in its early stages, as, if undetected, death will almost 
invariably ensue. 

It is often stated that the condition is rare, but with this I cannot 
agree. Tlie reason for this statement is that very few cases are 
recorded and that quite a number pass unrecognised. Pecently 
I have seen and treated no fewer than five cases, four of which occurred 
in the practices of other surgeons. Three of the patients recovered 
and two died. None of these cases was recorded. Hy o^vn patient 
was a man of 54, who had had a nephrectomy performed for calculous 
pyonephrosis. All appeared to be going well imtil 30 hours after the 
operation when he developed all the signs and symptoms of 
dilatation. He died five days later in .spite of intensive treiatment 
on the lines which I shall later indicate. 

Rokitan«ky (1S12) ivas tho first to describe dilatation and obitmetion of tt« 
stomach by compression of the third part of the duodenum by the superior ine*ontcrif 
artery. Brinton fl859) is credited with recording the first ca'»e. Hilton Fosso 
a lucid description of the symptomatology and pathology of the condition in th? 
Guy’s Hospital Heports (1872-3). Albrecht (1899) was able to collect ninelcea 
cases up to that date, while Campbell Thomson (1902) published a paper and gn'* 
the recortls of forty-four cases. Box and Wallace (1911) published cases and gave 
results of some interesting experimental work. Borchgrc\-ink, in a paper which 
must be reganled as a elavic and which laid the foundations of the modern-day 
treatment of the condition, investigated the reconls of one hundred and forty-fo'if 
cases from 1S95-1913, and drew some very important inferences, specially wit 
regartl to treatment. Doolin (1918), in an authoritative paper dealing with the subject, 
skilfully assesses the value of the variona methods of treatment, and lays down certs® 
rules in the management of these cases which have not Iteen Iicttered even to itn 
day. 

ICS 
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ETIOLOGY 

as follows : 

rn That the dilatation is due primarily to an obstruction of the 
third’ pit of the duodenum by the superior meseuterrc arterj. 

ifan excessh-e and abnormal secretion of gastric 
iuice (The “ nastro-succorrhcea ” of Morris , Fagge.) . 

are present it is a secondary P’;""; auodeumn 

(4) That there is compression of the thir P 

by the loaded and dilated stomach. (Box and M alia .) 

(5) That the condition is due to septic intoxication. 

(0) That the primary factor is spasm of the pylorus. 

None of these theories by itself fully S'c 

is probably a combination of severa ac ore. ^ maintained 
(Ulatation of the stomach it is conceiva paralysed and 

or complicated by mesenteric compression. 8 ’ ^ ^ jhe 

dilated stomach may, by its bulk, press upon 

third portion of the duodenum. tLd fX of”h\ -i- 

setiological factors is the compressiim evident in 

denum” by the superior mesenteric ^Xkgy of the 

about one third to one half of all cases. Bvmuathetic nervous 

conditionmayperhapsbesaidtobefoundmthesy^ ^ 

control of the stomach, the tnie primary activating 
disturbance is at present inexplicable. 

T . nosai ®riles- The most reasonable ojplana- 

Cope, in tie Lcttsomian Lectures (1933), iniMs • ^ retrograde Tenons 

lion to account for the haimorrhagic vom an pmUnTism has been well described 

embolism of the smaller gastric veins. Th« I-rm «i embohsm 1ms 

by Payr and by tV.lMc, and their ^"“'f^l^fthe greater curvature of the 
can be carried along the omental ve*^ „ j the gastric mucosa, 

stomach, thereby leading to an infarrtion of , fe, ' time interfere 

11 thU toot place on any considerable simle, ‘t the viscus, and 

with the normal functions of the stonmc , ca ° to overcome even a 

famish a reason for the inahilily of the a oe^ch contractions 
sUght resistance to the overOow of the contents. 
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Botli sexes ate equally affected, and no age is exempt as the con- 
dition has been noticed in an infant of nine months old and in a patient 
of seventy-five years of age. 

Acute dilatation of the stomach may occur : 

(1) During abdotninal operations. “Kicharclson and Lee Law 
recorded intcroting cases where the dilatation commenced with startling suddenacsi 
during the course of an operation. Richardbon’a ca«e sras one of perforated duodcni! 
ulcer which was operated upon and the perforation closed. At the commenccni«'nt 
of the operation the stomach was small and collapsed, but while the abdominal wjl! 
was being closed it became so rapidly distended that tbU portion of the operation 
dilTicult. The stomach was found to be dram-like and tense and as the distension 
increased it rolled upwards. On the^tass-age of a stomach tube vast quantities of gu 
were passed, the stomach rapidly collapsed and the patient recovered. Lee’s ca<« 
also followed an operation upon the stomach. There was a chronic pyloric nicer 
associated with stenosis for which a posterior gastro-enterostomy was performed. 
The dilatation developed during the course of the operation and the patient died. 
As Lee points out, this case was of special interest in proving that an acute dilatation 
could occur in spite of the fact (hat a posterior gastro-enterostomy had been per- 
formed.” (Walton, Surgical Di/sjxpsias, p. 305, 1030.) 

(2) After abdominal operations. About 70 per cent of nil cases 
have been recorded as following abdominal operations. The condition 
is conunoner after operations upon tbe pelvic organs, and then, in order 
of frequency , after operations upon the gall-bladder and biliary passages, 
appendix, herniaj and stomach. Not more than 5-10 per cent of cases 
arc seen after operations upon the stomach. As has been stressed by 
IValton, acute dilatation may occur even after gastro-enterostomy. 

(3) After operations upon the extremities. 

(4) Folhu'ing a» abdominal injury or fracture of one of the Imb. 
I have seen two cases follow the setting of a severe fracture of the 
femur. 

(5) After chiUl-birtk. 

(G) During an acute illness. Borchgrevink Gyncc., and 

Ohstd., 0G2, June, 1913) and others have described cases occurring 
the crisi.s of pneumonia and during tj’phoid fever. I have also known 
acute dilatation to occur in a patient recovering from acute septicfcmw- 

(7) During chronic illnesses and debilitating diseases such 
diabete.s, phthisis, chronic nephritis, etc. 

(8) Immediately following the rapid ingestion of a large meal or 
after an excessive bout of drinHng. 

(0) After gcnilo-urinary operations. The condition is 1'°^ 
qucntly seen after operations upon the prostate and kidney. 
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(10) In patients icith deformities and diseases of the spine, e.g. 
spondylitis deformans, tuberculous disease of tlie spine, sypliilitic 
myelitis, etc. 


As acute dilatation of the stomach may occur where no operation 
has been performed, it is quite obvious that intra-abdominal handling of 
the viscera is not the direct cause of the condition. Again, inhalation 
anesthetics cannot be regarded as a contributory factor, as the con- 
dition has been seen after the administration of a local anaesthetic, or 
even where no anaesthetic has been given. 


PATHOLOOICAI. AKATOMY 

The post-mortem appearances are quite typical (fig. 53). The 
enormously dilated stomach will be seen to occupy practically the 
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whole of the abdominal cavity. The intestines are crowded into the 
pelvis or cra mm ed behind the dilated viscus. The stomach is blown 
out and drum-like, and has a large descending left limb, which may 
extend into the pehns, and a smaller ascending right Hrab. The 
stomach is U-shaped or V-shaped, and where the limbs join there is 
usually a deep indentation in the region of the incisura. In nearly 
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all the autopsy records the fact that there has hecn little or no peri- 
tonitis has been emphasised. AMien the outer surface of the stomach 
is carefully examined, numerous Avhite strim unll be discemetl 
These are probably the result of the stretching. The walls arc verr 
thin and in some instances diaphanous, so that the water}- contents 
can be seen. AMien the stomach is opened it will at once be evident 
that its walls are stretclied to maximum capacity, that they are verj- 
thin and friable, that the mucous membrane has been compressed and 
flattened out, that the nigre arc mdiscerniblc, and that scattered here 
and there arc numerous small erosions. It is these superficial abrasions 
in the mucous membrane wliich account for the dark-bro^\'n or black 
material that is vomited durmg the late phases of the disease. 

In some instances the dilatation does not extend beyond the 
pylorus. In the majority, however, it will be seen to involve the 
duodenum and to end abruptly where the mesenteric blood-vessels 
course over it. As noted above, this is the appearance presented in 
fully a third to a half of the cases described. In a case recorded by 
Baumlcr the constriction in this portion was very tight, and even led 
to necrosis of the mucous membrane. In a few cases, however, the 
upper coils of the jejunum shared in the dilatation, and proved con- 
clusively that mesenteric compression could not liave been an important 
causative factor. Again, other cases are seen in which the dilatation 
docs not extend into or involve the duodenum, but ends abruptly at 
the pylorus. 


SIGNS AND SraPTOMS 

Tlie condition usually commences from 12-48 hours after operation 
but may be delayed as late as the second or third week. In a case I 
saw recently, the patient w-as making an imintermpted recovery after 
an abdominal hysterectomy when, two and a half weeks after the 
operation and a few daj-s before her discharge from hospital, she 
developed an acute dilatation of the stomach from which she died 
three da}-s later. Cases have been knoum to occur during or twHic* 
diatchj after an abdominal operation, but in the majority of cases the 
complication ensues about the second post-operative day. The 
oustanding symptoms are vomiting, distension of the abdomen, an 
collapse. 

(1) The vomiting may at first be indistinguishable from pn®^ 
ana'Sthetic sickness, but there is usually first a calm before the 
vhen the patient appears to be progressing favourably. The vomitm- 
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is frequent, effortless, and unaccompanied by pain. "With each vomit 
large quantities of gas may be belched up. The constant veiling up 
of the stomach contents, attended by involuntary gushes through the 
mouth, is most distressing to the patient. The mouth becomes painful 
and sore, the patient is conscious of an acid burning sensation, and the 
eroding constituents in the voided material may sear the cheehs and 
the comers of the mouth. The vomiting is never projectile. In a ievr 
cases (about 10 per cent) it may be absent, and this is most noticeable 
vhere acute dilatation occurs after operations upon tbe bladder or 
prostate. 

The vomited material is at first colourless, and later bile-stained, 
eventually becoming yellov-brown, brown, or even black. In the 
latter stages it is invariably dark brown or “ coffee-grounds ” in 
appearance, owing to the presence of altered blood. It is never 
fa?culent, but it may possess a peculiar musty odour. The amount 
vomited during the course of a day may be as much as several pints. 

(2) The abdominal distension is preceded and accompanied by 
discomfort, pain, tenderness, tightness, and a sense of fulness. The 
epigastric pain is never very severe in character, but is persistent and 
obstinate. The distension is most marked in the epigastrium, par- 
ticularly on the left side, and rapidly extends do^^'n\va^ds, filling the 
left flank, bulging into the bypogastrmm, and, when well established, 
producing a universal inflation of the abdomen. If the stomach is 
grossly distended with gas there will be a resonance in the epigastrium 
and over the lower half of the left side of the chest on percussion. The 
heart will be displaced upwards and will be embarrassed in its action. 
In other cases,, when the stomach is full to overflowing \vith fluid, there 
^\'ill be a dull note on percussion of the epigastric region. Splasliing 
noises udll be clearly audible on palpation, but ovdng to generalised 
abdominal tenderness and exhaustion the patient wdll often resent 
anything more than a superficial examination. 

(3) The signs of collapse are evident. The patient is pale, ashen- 
grey or lemon-tinted in colour. The eyes are hollow, but bright, 
active and attentive. Although exhausted almost to breaking point, 
feeble through continuous vcmitiug, and suffering great distress, the 
mind remains alert to the end, and the eyes will follow every move- 
ment and study each action of those around with the keenest interest. 
The hearing is acute, and the memory retentive. On recovery patients 
'rill describe most accurately all the details coimected nuth the exam- 
inations performed upon them, the treatments they received, and the 
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particulars of even Avhispcrcd conversations -which took place in their 
presence. The pulse is rapid and weak, and in a severe case may be 
imperceptible at the wist. The temperature is normal or suh-noimal, 
and the respirations arc quickened and thoracic in nature. The patient 
feels cold and shivery, the extremities are numbed and death-like, 
and the whole body is drenched in sweat. Thirst is a most distressing 
feature and is unquenchable. Hiccough, although present in a certain 
number of mild cases, is rarely seen in the more severe ones. The bowels 
are usually constipated, although in a few instances they may be 
normal or there may even be incontinence of fmces. The urine is scanty, 
liiglilj' coloured, of high specific gravity, and loaded with urates. There 
may be diminution in the blood chlorides, and other features of 
alkalosis may be in e\ddcnce in a certain proportion of coses. 


DUGNOSIS 

If the condition is borne in mind very few cases wll pass unrecog- 
nised. The following are sometimes mistaken for acute dilatation of 
the stomach : 

(1) Post-anaesthetic vomiting. 

(2) Acidosis. 

(3) Acute peritonitis. 

(4) Paralytic ileus. 

(5) High intestinal obstruction. 

(0) Intra-peritoneal Iircniorrboge. 

(7) Acute poisoning by drugs. 

Acute dilatation presents a picture which should be very easily 
recognised. The persistent vomiting, the dilated abdomen, the 
ing sounds, the marked collapse, the enormous quantities of fluid and 
gas which can be withdrawn from the stomach by means of a stomach 
tube, the rapidly rising pulse-rate, should all readily indicate the true 
state of affairs. 


PROGNOSIS 

As the chances of a spontaneous cure are very slight, the resalf^ 
in undiagnosed cases are almost invariably fatal. Connor {1007) 
found on analy’sing all the recorded cases up to that date that the 
mortality was 72 per cent; Laffer’s figures (1008) showed the dcath- 
rato to be 03 per cent; Borchgrevink (1913) recorded one hundr« 



ABBOMBN 105 

and forty-four cases, and of these 54 per cent died. Doolin {Br. Jl. 
Surg.i No. 21, 125, 1918) mites: 

“"Witlim the past ten years there is an improving prognosis, 
largely depending upon more \ndespread recognition of the condition 
and better methods of treatment. We get a tnier perception of the 
patient’s chances if rve analyse the mortality of the various methods 
of treatment adopted : 

(1) Of 31 cases treated medically, 29 died, a mortality of 93 per cent. 

(2) Of 29 cases treated by operation, 21 died, a mortality of 72 per 
cent. 

(3) Of 64 cases treated by lavage, 25 died, a mortality of nearly 
50 per cent. 

(4) Of 30 cases treated by posture, 2 died, a mortality of nearly 
7 per cent. 

Thus, of 114 cases where postural treatment was not carried out, 
76 died, giving a combined mortality of 65 per cent ; xchcreas in the 
30 cases where postural treatment was adopted, the mortality is reduced 
vnih a jump to below 7 per cenf.” 


TREATMENT 

There are various points which should be emphasised as far as 
treatment is concerned : 

(1) That under no condition whatsoever should on operation be 
perjormed. As Doolin shows, the mortality of such operations as 
gastrostomy or gastro-jejunostoiny is prohibitively high, and as the 
condition has been known to arise immediately after the performance 
of gastro'jejunostomy it is clear that this operation will be purposeless 
and unavailing. 

(2) Postural treatment, aspiration and lavage of the stomach, 
intravenous and subcutaneous salines, and the administration of 
certain drugs constitute the method of successful treatment, and these 
vrill now he dealt with in detail. 

(o) Gastric aspiration and fai'o^e. As the stomach contents are 
of a watery nature a small-bore stomach tube should be used for 
aspiration and irrigation. The patient should be in the Trendelenburg 
position when the stomach tube is passed ; otherwise he may choke 
or even drown himself in his o^vn vomit, as the irritation produced by 
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the passage of the tube may result in the sudden and involuntarr 
welling up and flooding through the mouth of enormous quantities of 
fluid. It is quite a common experience to find that as soon as the tube 
is passed into the stomach the belching of a large amount of gas pre- 
cedes the gushing stream of fluid. The tube, which is passed through 
the mouth or nostril, should be strapped to the side of the face with 
elastoplast, and aspiration and irrigation begun (figs. 54 and 55). All 
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the fluid in the stomach should be aspirated, and irrigation with normal 
saline performed every half hour unless the patient is asleep. This 
aspiration and irrigation mxist be continued and persevered with until 
it is quite evident that the stomach is regaining its tone and is returning 
to its normal condition. It may even be necessary in certain cases to 
leave tlie tube in situ for 40 hours or possibly longer. AVith patients 
to whom the continued presence of this tube is intolerable it may be 
necessary to pass it at half-hourly and gradually lengthening intemils. 

(6) Posture. As soon as it is recognised that the patient is suffermg 
from an acute dilatation of the stomach the end of the bed should 
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he rai.<=ed at least 18 inches upon blocks or chairs. The patient should 
then be turned over, face downw'ards, with a bolster or pillow under 



ABD03IEN 


167 


the pelvis (fig. 56). The head should be turned to the right or to 
the left side, while the arras should be slightly extended above the 
head. To prevent the patient from slipping do^Ti the feet should be 
tied with a towel or a thick cotton bandage to the transverse bar at 
the end of the bed. The patient is thus in the Trendelenburg position, 
but lying on his stomach. This position is a very uncomfortable 
one, and much patience and persuasion are often needed to induce 
the patient to adopt and maintain it, as it is very difficult to convince 
him or the nurses of the benefits that will follow the adoption of 
what must appear to them to be a most unnatural and undesirable 
position. The abdominal distension and tenderness, the painful 
pressure on the wound, and the grip of the bandage holding the 
feet, together with the inevitable embarrassment in respiration and 
in the action of the heart, the exhausted state of the patient, and the 
many difficulties of nursing all seem to combine to contra-indicate it. 
But in spite of everything postural treatment should be persevered 
with until the patient is well on the road to recovery, as it is one of 
the most influencing factors in the successful management of such 
cases. Belief may be afforded at intervals by changing the patient 
from the prone to the right or left lateral position, or even by allowing 
him to lie upon his back for a while, still maintaining the elevation of 
the feet, when the other positions appear to be taxing his strength and 
endurance unduly. 

Postural treatment should be maintained for at least 2 days after 
all signs and symptoms have subsided. The blocks or chairs at the 
end of the bed are then removed, and the patient is made to lie flat 
on his back without a pillow imtil recovery is assured and there is 
no ieai oi relapse. The object of postural treatment is clear. The 
fluid W'hich has collected in the stomach is displaced upwards by 
gravity, and can be more easily aspirated. The do^vnward drag of the 
overladen stomach on the intestine and the mechanical obstruction 
of the duodenum are relieved. 

(c) The administration of fluids. Owing to the amount of fluid lost 
by vomiting and sweating, it is important to replace this by giving 
large quantities of saline. By this means the blood-pressure is rapidly 
restored, the failing circulation is re-established by the re-filling of the 
■vascular system, and alkalosis is combated. It is usual to inject 1 00 cc. 
of 6 per cent saline intravenously as soon as the .treatment is com- 
menced, and 250-500 cc. of normal saline with 5 per cent glucose at 
varying intervals subsequently, or to introduce the salines and glucose 
into the circulation at a slow but steady rate by the continuous 
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drip metliod. No useful purpose is served by giving fluids by the 
mouth. 

(d) Drugs. There are no specific drugs used in the treatment of 
acute dilatation of the stomach. 1 cc. of pituitrin may be injected 
every 3 hours for six doses, and morphia, J gr., to relieve pain and 
to induce sleep. 
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(A) Acute Phlegmosods Gasteitis 

(B) INJUEIES OP THE STOMACH 

(C) Eokeign Bodies ik the Stomach 


(a) acute phlegmonous gastritis 

This coudition. occasionally termed acute suppurative ^ 

stomacli or gastric pMegmon, is extremely rare less to 300 ca 
being reported in literature. Watson {Amer. Jl f “^^atip 
in a revieiv o£ tie subject, stated that 200 cases ^ 

to 1932. It is due in most cases to a spreading str p 
of the submucous coat of the stomach. 

Miohgy. The disease may occur at any age and 
to afiect a child of 11 and a patient of 70. As ^ ^ 

affected are young adults, the majority bemg “ s atino 

Males are mie liable to the infection than females, Adams 8tatm„ 

that the proportion is approximately o to 1. 

The folloiving are predisposing factors : 

(1) Injury to the stomach. 

(2) Gastric operations. 

(3) Peptic ulcer— acute or chrome. 

(4) Cancer of the stomach. 

(6) Acute specific fevers ; scpticrcnua 

(G) AleohoUc excess. 

(7) Constant dietetic indiscretions. 

The disease is said to be primary when it arises 
apparently healthy individual, and secoH ory v en ^ of cases, 

specific fever or some local lesion in the s generalised 

hcavever,are of metastatic origm “ J "ucoi” coat of the 

infection. It is due to an mfection of ^ include 

stomach mth micro-organisms. These organ ) 


; erysipelas. 
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streptococci (present in 70 per cent of cases), B. 'Welcliii, B.coli, B. 
proteus, and pneumococci, may gain access to the submucous 
either through the blood stream, or directly through a breach in the 
mucous membrane such as might be caused by an acute erosion, a 
chronic gastric ulcer, or a breaking-do\\Ti malignant growth. 

Pathology. Two forms of tlie condition are recognised : the dijfm 
and the circiimscrihal, tl»c diffuse form occurring about twice as 
quently as the circumscribed. The organisms having gained a foothoH 
in the submucosa multiply and rapidly infect this tissue, which b so 
richly supplied with Ijunphatics. The infection may remain localised to 
one portion of the stomach, leading to the production of a circumscribed 
abscess. In the majority of cases, however, the whole or the greater 
part of the stomach becomes affected. There is an intense inflammation 
of the submucous coat of the stomach, the profuse exudate being 
composed of serum, fibrin, pus, and organisms. The mucous membrane 
itself may bo normal in appearance or it may be smooth, flattened out, 
and devoid of nigjo. Nevertheless, cases have been recorded where 
the mucosa has been very congested and bromorrhagic, cedematous, 
and markedly rugose, diffusely and superficially ulcerated, localiv 
necrotic, or slougliing away in strips over a wide area. The muscuhr 
coat becomes water-logged, soft and boggy, being also affected by the 
inflammatory process. Rlien the serosa becomes involved acute 
peritonitis, cither generalised or localised to the region of the stomach, 
develops Avith incredible rapidity. In such cases the serosa becomes 
reddened and covered with adherent flakes of yellowish fibrin. 

The whole stomach wall raav become markedly thickened and 
friable, and this thickening may be increased to as much as sue times the 
normal width. AVhen an incision is made through the serous and 
muscular coats of the organ into the submucosa in the infected area, 
a considerable amount of pus and blood-stained watery fluid ^vill 
through the wound. 

In the diffuse form, altlioiigh the whole stomach is usually affected, 
the changes are most marked in the pyloric portion. 

Symptoms. The onset is sudden, with cramp-like epigastric paim 
vomiting, and immediate prostration. The temperature is raised an 
the pul«e is rapid. The face is flushe<l, pinched and drawn, ai^d t e 
eyes are glistening and hollow. The tongue is dry and thickly coatw . 
later becoming deeply fissured. Tliirst is insatiable, and although 
certain cases there may be diarrhoea, the bowels are usually constipat 
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At the very inception of the disease the patient becomes gravely 
ill, toxremic, and collapsed. Symptoms of peritonitis develop early. 
The epigastrium, -which may he distended, is tender on palpation, 
and there is localised rigidity which becomes generalised when general 
peritonitis supervenes. In the majority of cases there is a marked 
leucocytosis. The vomit at first consists of normal stomach contents, 
and later of bile ; if a large localised abscess forms and bursts through 
the mucous membrane it may contain pus. In the circumscribed form 
it may be possible to feel a mass in the epigastrium, and more often 
than not a diagnosis of perforated gall-bladder -with localised abscess 
will be made. 

The disease is not invariably fatal, but in the majority of cases 
death -will occur from acute toxajmia or from septic peritonitis after 
five or six days. 

Diagnosis. A correct diagnosis is rarely possible without an 
exploratory operation, although in one of Watson’s cases thin turbid 
slightly reddish fluid was obtained on abdonunal puncture, and the 
presence of streptococci in the aspirated fluid confirmed a diagnosis 
of phlegmonous gastritis. The symptoms in most cases are indistinguish- 
able from those of an acute abdominal catastrophe such as a perforated 
peptic ulcer, acute haemorrhagic pancreatitis, or acute fulminating 
cholecystitis. 

Trealment. The localised form of the disease, and especially 
where a circumscribed abscess is found in the stomach wall, should 
be easily recognised at operation. Additional proof may be gained 
by aspirating pus from the fluctuating or sodden stomach wall at various 
points. 

In certain cases, simple drainage of the abscess may be indicated. 
If, however, the disease is localised to the pyloric portion of the stomach 
partial gastrectomy may be performed, and the results, as confirmed by 
Gerster, are satisfactory. When the generalised variety is present 
little can be done apart from a palliative jejunostomy and drainage 
of the peritoneum. But Weinstein, Klein, and Hamilton Bailey 
recommend delivering the stomach through the abdominal wmmd, and 
maintaining it there by a glass rod, as in Paul’s operation of colostomy, 
after maldng a number of small vertical incisions through the sero- 
muscular coats of both walls of the stomach dowm to the purulent 
submucosal layer. 

The lesser sac is drained with a small rubber tube and the upper and 
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Jon-er e.Ttrcniitjes of the wound are Butured without unnecessarily con- 
stricting the exteriorised stomach. At the completion of this operation 
a jcjunostoniy is performed through a small separate incision, wlicrcby 
the patient may be fed. 

Tlic prolapsed stomach is covered ^^th several large hot moist packs 
wliicli are frequently clmnged. If progress is satisfactory, and it is 
e\'ident that the acute inflammator)' process in tlie stomach is subsiding, 
the glass rod is removed, allouring the stomach to sink back into tlie 
abdominal ca\’ity. Secondary suture of the middle part of the epipis- 
tric wound will usually be necessary'. 

In the immediate post-operative period large doses of anti-strepto- 
coccal serum should be given ; intravenous antiseptics, such as 
mercurochrome, may also be tried. Saline, to which glucose may be 
nildcd, should be given intravenously, subcutaneously, or per rectum, 
as dehydration and toxrcmia are always very marked in these cases. 
Pain must be relieved by liberal dose.s of morphia. 


(n) INJURIES OF THE STOMACH 

Cansathn. 

(1) Violence from without. 

(а) Indirect, such as may be caused by blows to the epigas- 
trium, often with subcutaneous contusions. 

(б) Direct, with external wound, the result of gunshot wountb, 
stabs, etc. 

Violence from within. 

(a) The passage of instnunents into the stomach, e.g. gastro- 
scope. 

{b) Tlie swallowing of large quantities of corrosive fluids, or of 
sharp foreign bodies which cause mechanical injury. 

(c) Over-distension of the stomach with gas or fluids. 

Varieties. 

(f) Complete rupture of the stomach, 

(2) Incomplete rupture of the stomach : 

(а) Of the serous coat. 

(б) Of the muscular coat. 

(c) Of the mucous membrane. 

(d) A combination of any two of the above. 
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Spontaneous Rupture of the Stoniat^i. This is an extremely rare 
condition, and all the reported cases have proved fatal. The rupture 
occurs in the region of tlie lesser curvature, and is due to a spontaneous 
over-distension which may be occasioned by some severe muscular 
effort, such as vomiting or lifting a very heavy weight. 

As soon as the rupture occurs the patient is seized with a violent 
attack of abdominal pain, and all the clinical phenomena aredndis- 
tinguishahle from those of an aente perforated peptic ulcer, with pro- 
found collapse, demanding immediate exploratory operation. 

Traumatic Rupture. It is most exceptional to find a rupture of the 
stomach due to injury apart from some accompanying damage to other 
viscera. The commonest single cause of rupture of the stomach is a 
run-over accident or a fall from a height, e.g. aeroplane crash. 

Rupture from external \ioIence usually occurs in the region of the 
greater curvature, and owing to the severity and extent of the lacera- 
tion of tho stomach and also of the associated injuries, such os rupture of 
the liver, spleen, intestines, etc., such an event is almost invariably 
fatal. 

A complete or partial rupture of the stomach may follow distension 
\nth fluid used for purposes of lavage or from deliberate distension 
\vith gas as a means of diagnosis. In cases of rupture of the stomach 
due to over-dLstension the rent usually occurs in the lessor curvature 
and nearer the cardia than the pylorus. WTien, on the other hand, 
rupture occurs as a result of the cmplo}Tnent of the above-mentioned 
methods in the treatment or diagnosis of a gastric ulcer or malignant 
growth, the rupture generally takes place in the immediate vicinity of 
the existing lesion. 

In cases of penetrating wounds, e.g. gunshot wounds, the abdomen 
must in all cases he explored without delay. Tho abdominal wound 
should be excised and the abdomen explored tlirough an ample incision. 
The entire stomach must then be examined, and this is particularly 
essential where there has been a wound of the anterior wall, for in such 
cases there is frequently injury to the posterior wall also wliich might 
otherwise be overlooked. 

Such wounds of the stomach should be closed with a three-tier 
suture, but if tbe edges are jagged and have an unhealthy appearance 
the wound should be excised and carefully sutured. 

Ill cases of rupture of the stomach due to indirect violence, if opetu- 
tion is performed within twenty-four hours of the infliction of the injury 
the prognosis is tolerably good. If, on the other hand, the hijury is due 
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to wounds, the prognosis will in any case he very grave, 

the mortality being about 50 per cent, whilst wlierc there are 
associated injuries to neighbouring viscera it may be even higher 
than 70 per cent. 


(c) FOREIGN BODIES IX THE STOSUCH 

Foreign bodies of many varied shapes and sizes have from time to 
time found their way into the stomach. Some of these are of such a 
shape that it is remarkable that they should have travelled dorni the 
ccsopbagus and passed the sphincter at the cardiac end of the stomach. 
Some, of course, do become impacted in the oesophagus, and may came 
ulconition with its attendant dangers, such as perforation, mediastin- 
itis, or subsequent stenosis. 

Foreign bodies are found chiefly in the stomachs of children and of 
tho«c of unsound mind, although they are not infrequently swallowcil 
by normal adults, cither accidentally or as a means of escaping punWi- 
ment, c.g, convicts ; some, on tlic other hand, may do it out of sheer 
bravado or to excite sympathy. It is impossible to give a complete list 
of objects which have entered the stomach, but these include knives, 
forks, coins, buttons, stones, keys, whistles, etc. Pins, safety-pins open 
or closed, and nails are frequently swallowed by dressmakers and boot- 
makersowing to their habit of holding these objects in their mouths. Tlie 
article most frequently swallowed is probably the denture, and if large it 
may become impacted iu the oesophagus. In the case of operation, before 
an amesthetic is administered it is important to ascertain that all 
dentures have been removed, as these may not only be swallowed, 
but, of greater importance, they may enter and obstruct the air- 
passages with possibly fatal results. 

Another and more rare foreign body is a hair ball or trichobezoar. 
Tins consists of a collection of human hair, horse hair from mattrcssei, 
or of twine or similar material, matted together so as to form a rounded 
mass. AVhen large it may fill the whole cavity of the stomach and 
form a cast of that organ. 

A mass similar to a hair ball may occur in workers in the cotton 
trade through the liabit acqmred by some of them of frequentlj 
swallowing pieces of cotton. Large quantities of undige.stcd fo«l 
composed of vegetable fibres sometimes form a solid tumour in the 
stomach, which may he so laige as not only to fill the whole stomach 
hut to project into the duodenum and cesophagus, and contain fn 
meshes foul decomposing food residues. 
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Symptoms. Foreign bodies in the stomach do not necessaril)” give 
rise to symptoms, and many objects may be present for some time, 
remaining unsuspected until discovered on X-iay' or post-mortem 
examination. This is especially the case uith lunatics, the classical 
example being that recorded by Vandervert and Slills, who found in 
the stomach of a lunatic who died of renal disease no fewer than 1440 
objects, including nails of all sizes, safety-pins, needles, buttons, and 
spoons. These had given rise to no obvious symptoms during life. 
Usually objects such as buttons, small coins, marbles, etc., pass 
through the pylorus and travel the length of the alimentary canal 
without mishap, eventually being evacuated per anum with the feces. 
The time taken on this journey varies and may be as long as 48 hours or 
more, since the object may be held up in tbe stomach for some time. 
Sharp bodies may wound the gastric mucosa and cause ulceration which 
may be followed by perforation, but needles have been known 
to penetrate the stomach walls without giving rise to any symptoms. 
Sharp objects may also travel the whole length of tbe aliraentarj' canal 
and be passed with the fjeces, or they may become impacted in the anal 
canal giving rise to an abscess. As has been stated, large objects may 
remain in the stomach without causing sjTnptoms, although the danger 
of perforation is constantly present, and the longer they remain in the 
stomach the greater the danger. If perforation occurs the symptoms 
differ in no way from those due to perforation of a peptic ulcer with 
general or local peritonitis. In other cases vague epigastric discomfort, 
^vith sudden bouts of colicky pain due to tbe object becoming wedged 
across the stomach, is complained of by the patient. Again, the foreign 
body may pass out of the stomach and become impacted lower down 
in the intestine,' producing symptoms of intestinal obstruction or of 
perforation and peritonitis. 

A hair ball may be felt in the epigastrium as a hard mass, painless 
on palpation, and freely movable. This, associated v-dth discomfort 
or pain after meals, vomiting, flatulence, and loss of weight due to the 
difficulty of food percolating through the mass when it is large, will in 
some cases lead to a diagnosis of carcinoma which may even appear to 
he confirmed by X-rays, the true condition, being discovered only at 
operation. The majority of cases, however, can be correctly diagnosed 
nowadays by an X-ray examination of the stomach. 

Treatment. All cases should first be X-rayed in order to confirm 
that a foreign body has actually been svmllowed, and, if present, to 
determine its position. As the majority of foreign bodies swallowed 
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are opaque to X-rays, the diagnosis may at once be confirmed or 
negatived by these means. In children it is not uncommon for the 
parents to allege tliat an object has been swallowed just because it i? 
missing, or because the child was recently plajnng vdth. it and since 
that time it has disappeared. 

In all cases the chest should be included in the X-ray examination in 
order to verify that the foreign body has not passed into the trachea 
or bronchus or remained in the cesophagus, although when this is so 
the Jiistory and symptoms svill usually indicate such an occurrence. 
The possibility of error through a hasty screening examination wlh 
incomplete removal of clothing sliould not be overloolced ; dentures in 
a patient's pocket have been thought to be in the abdomen. 

The course of a small foreign body can be followed by screen 
examination imtil it is passed per anum. The stools should be voiclofl 
into a chanibor containing water, and ex»amined until the object is 
recovered. Nothing further need be done if small smooth objects are 
seen to be travelling down the intestinos. No purgatives must in any 
case be given, ll’ith small sharp objects, sucli ns pin.s or nibs, u'hioh 
are likely to pass the pylonis, a large quantity of soft pultnceous food 
should be given so ns to form a kind of cusliion around the object and 
protect the mucous membrane. Suitable food includes the soft part 
of broad, porridge, potatoes, rice, and tapioca. Largo doses of normacol 
may be given at frequent intervals to embed the foreign body in a 
gelatinous mass, thus aiding its downward passage and protecting the 
walls of the stomach and intestine. 

Larger objects, such as knives, forks, and any smaller foreign body 
whicJi is still retained and appears to be impacted in the stoniach, 
demand surgical interference. An attempt may be made to remove 
them with a gastroscope, hut this is a difHcuft procedure which sftonW 
only be undertaken by one e.xpcrt in the use of the instrument, and 
often ends in failure as the foreign bo<ly frequently lies hidden between 
the folds of mucous membrane or is submerged in a pool of gastric 
juice. The best method is to open the abdomen and remove the 
object by gastrolomtj. Hair balls should bo dealt with in the same 
way, and any underlying neurotic condition subsequently treated. 
It should be stressed fliat immediately before operation is tinder- 
taken a final X-ray examination should be performed to make quit® 
sure tliat the object has not, at the last moment, slipped through tk*' 
pylonis. 



CHAPTER IV 
Peptic Ulcer 


Peptic ulcer is a common disease with an incidence which indicates 
that its prevalence is increasing, as is well shown by the results of 
radiological investigations, abdominal operations, and post-mortem 
examinations. Hart {MifteiL a.d. Greyngeh. (1. Med. u. Chir., xxxi, 
350, 1918-19) found open peptic ulcers or scars of healed ulcers in 
12 per cent of the 3038 autopsies of all diseases (adults only) investi- 
gated by him. Stewart ii, 1021, 1923) found healed scars or 

a chronic gastric or duodenal nicer present in about 30 per cent of 
4000 post-mortems conducted at Leeds. 

‘Hargis and Jlobsrtsoa in a routine study of ujatsriai horn 2000 nporo|?si« found 
evidence of healed or active duodenal ulcer m 237 instances, that is, in about 12 per 
cent of all necropsies, In addition to this 141 gastric ulcers were found. In 7 per cent 
of all these cases both gastric and duodenal ulcers were present. It is interesting to 
note that 21 pet cent of the duodenal ulcers and 40 per cent of the gastric ulcers were 
healed. Of still greater importance is the fact that in 6*4 per cent of these cases ulcer 
ivas not even suspected." (A. B. Rivers, Coll. Papers Mayo Clinic, sue, p, 83, 1927.) 

It may therefore be estimated that approximately 10 per cent of all 
individuals at some period of their existence suffer from peptic ulcera- 
tion. Chronic gastric ulcer is rarer than chronic duodenal ulcer, 
although tlie incidence of the two diseases was formerly thouglit to 
be about the same. All available statistics tend to prove that, as the 
result of the exigencies of modem methods of living, duodenal ulcer 
IS yearly increasing in frequency. The rarity of chronic gastric ulcer 
18 also emphasised by Balfour, who states that only 1*7 per cent of 
operations for intra-abdominal disease, performed at the Slayo Clinic, 
are for this condition, whereas over 10 per cent are for chronic duodenal 
ulcer. 


ACUTE ULCER 

Acute ulcer may be defined as the iligestionof a circumscribed portion of the stomach 
wall by the gastric juice. Before ulceration can occur the mucous membrane must be 
subjected to some form of damage. In some instances this damage may be evident as 
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a patch of necrO'iis, a sultmucous hxmatoma, or as an abscess of a lymphoid follid* 
In others its ori^iin is unrecopjni<«l. Acute ulcers arc sometimes termed acute ero'ioas, 
hi morrhagic cro'ion®, or follicular ulcers, depending upon the Ansiblc lesion fromwhki 
th^T arbo. For instance, hremorthagic erosion is a superficial loss of substance in thr 
mucous membrane, resulting from a small hamorrhago. As the distinctions are very 
fine it would be preferable simply to apply the term “ acute ulcer ” to all these lesioni. 

One of the main factors in the production of damage to, or devitalisatioa of, tLe 
mucous membrane is infection. This is proved by the fact that oral sepsis, general 
I>eritoniti3, septicaemia, bums, and other septic conditions arc so often associated iritli 
acute peptic ulceration. The dentalised and necrotic areas in the muca-ia becorae 
digest^ by the gastric juice, leading to the formation of acute ulcers. In the majority 
of cases these heal spontaneously in the course of a few days or weeks, but in others 
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they persist and eventually a sub-acute or chronic ulcer results. Chronicity is num* 
taineel by the action of the acid gastric juice, infection, and other factors which will 
be con-siclcred in due course. 

In the proportion of 3 to 1 acute ulcer is commoner in females than in males, and 
m the stomach than in the duodenum. No age is e.Tempt ; although occa-'innall.T 
seen in infants it is rare Ixrforc pulwrtr, most frequent between the ages of 15 and 
and has a rising incidence later in life, after the age of 50, owing to its frequent a-ssocu- 
tion with malignant dLsca«e. It is seen in conjunction with a separate chronic nicer 
in 4 per cent of autopsies, but in life the incidence may bo as high os 10 pf7 
Acute ulcers are more frequently as!>ociated with chronic ulcers in the duodenum than 
in th** stomach- They arc frequently obscrs’cd in cancer of the stomach, and may 
the primary cau'c of severe liaroatemesw. They are usually multiple, but In individnal 
cases there is great variation in the nnmlier. Single acute* ulcers are very much mo« 
frequent in the duodenum Ilian in the stomach. The size and shape of acute ulc't' 
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vary considerably (fig. 67). They may be oval, round, polyhedral, triangular, 
crescentic, or linear. The majority are minute, just visible to the naked ^e, while 
others may be as large as an inch or more in diameter. They may be found in any 
part of the stomach, but show a preference for the lesser curvature and the pyloric 
portion. It is esceptional for acute ulcers of the duodenum and stomach to co-exist, 
as has been shown by Hurst and Stewart {Gastric and Duodenal Ulcer, 1929), who 
found that in a total series of 151 cases ulcers were present in the stomach alone in 
111, in the duodenum alone in 31, and in both organs in only C. 

On section an acute ulcer appears to be punched oat of the mucous membrane, 
has sharp, clear-cut edges, and a base which is covered with black altered blood, 
while in duodenal ulcer the base may be green from staining by bile. Usually there is 
no infiammatory reaction to be seen around the ulcer, although cedema and mild 
congestion of the margins may be olteerved in some cases. A characteristic feature of 
acute ulcers is that the mucous membrane is healthy right up to the margin. There 
may he penetration of the snbmucosa and even of the superficial fibres of the muscularis. 
But even in those cases where there is a breach of the muscle layer there is no evidence 
of any appreciable reactionary infiammatory change. The submucosa is not thickened, 
nor is there any evidence of granulation tissne in the floor of the crater. The majoritj* 
of these ulcers heal without leaving a scar. Where, however, there has been destruc- 
tion of the muscularis, on healing there will be a small puckered scar, which is visible 
only from the mucous aspect of the stomach, is stellate, and has fine lines radiating 
towards the centre. Instead of healing the ulcerative process may extend superficially 
with a wide destruction of mucous membrane, or may deeply penetrate or completely 
breach the muscular coat, and produce the so-called “ terraced " or “ cone-shaped ’’ 
ulcer. In very exceptional instances an acute ulcer may erode all the coats of the 
stomach and give rise to a perforation, but such an occurrence must be exceedingly 
rare. Melaena is frequent, while hsmatemesis in a mild or severe form is a well* 
known complication. 

The/aciors concerned in (lie prevention of (he healing of acute ulcers are ■persistence of 
sepsis, increase in (he aeidily of the gastric juice, and sj>asm or stenosis of the pglorus. 

Acute ulcers give rise to no tj-pical diagnostic signs and symptoms during hfe, 
except when such complications as perforation or hatmatemesis occur. Acute gastric 
ulcer may occasionally occur in association with chlorosis, often accompanied by 
bjcmatemesis (so-called gastroslaxis), epigastric pain, and nausea ; but chlorosis has 
practically disappeared owing to improved mo<Iern hygienic developments. In such 
cases the appearance has bwn noted at operation of a widespread or generalised 
oozing of the gastric mucosa rather than of discrete ulceration. 

The treatment of acute ulcer is medical, and except in the presence of perforation, 
operation is never advised. 


SUB-ACUTE ULCER 

Sub-acute ulcers ate usually symptomless and of Uttle clinical importance. They 
may, however, give rise to severe hsMnorrhage or even perforate. It is the chronic 
lesion which is chiefly responsible for the symptomatolog}^' of ulcer. Sub-acute ulcer 
cannot, however, be ignored as a pathological entity, as it has certain well-marked and 
distinctive characteristics. The life history of these lesions is short, but they mark 
the intermediate stage between the acute and chrouic forms. Those seen at operation 
or at autopsy are certainly not less than two months old, jin acute ulcer may be said 
to have become sub-acute when it has persisted for some weeks, and when instead 
of healing there has been a definite continuation and extension of the ulcerative 
process. This causes such alterations in the characteristics of the lesion that finally 
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tie difierentiation between ft sub-acute and a chronic ulcer Wcomes almost 
except with the aid of a micro<icope. 

Sub-arnfc ulcers may be sii^lc or multiple, and they are frequently a'^wiafetl wai 
healed or healinfj acute ulcen. (See 6g. 57.) They vaiy in size from 5 to 2.’» mm. is 
iliametcr, but the average single eulnacute ulcer, although larger than an acute, u 
smaller than a chronic. They are found mostly in the region of the leaser cumture. 
and occasionally in the pyloric canal. They are irregular in outline, deeply exMvatftl, 
and have eJevatwl margins. The are undermined and overhanging, but flatten os: 

when healing ia in progress, and eventually merge into the floor of the ulcer. Tier 
may bo funnel-sha{»ed or terraced, but rarely penetrate deeply into nelghUniritu 
viscera. The floor is usually formed by the muscularis, but 6omctime.s by the Ruli«erwa 
The base of the ulcer is covered by a thin layer of necrotic material which may !« hUck 
with altered blood or stained greea with bile, ll’hcn situated in the duodenum It h 
not possible to differentiate between a .sub-acute and a chronic ulcer. Sub-acute nice r<, 
when healed, leave a visible, puckered scar. The complications to which they pi'e 
n«e will vary according to the site of the lesion ; when situated on the anterior wiH 
they maj’ perforate, wdien on the posterior, h.ematcmesis may occur, wliild these 
involving the pyloric canal nnd associated with ft considerable degree of ndenu may 
produce obstruction It is the large shallow typo of sub-acute ulcer which hlecdi, 
whereas the cone-shaped and funnel-shaped types perforate. 

The treatment of sub-acute ulcer is medical except where such complications a 
pyloric atenosLs, perforation, and sometimes hicmorrhage, demand operative mca«urr« 


CHRONIC PEmC ULCER 

(A) 

Acute ulcers are more common in women, chronic ulcers in men. 
Cases of duodenal and of gastric ulcer arc more frequent amongst 
males than among females in the proportion of at least 3 to 1. 
Duodenal ulcer is becoming commoner, gastric ulcer rarer; 
former occurs more frequently in both sexes, whilst coincident duodenal 
and gastric ulcers are by no means uncommon. Probably more tlian 
80 per cent of all chronic peptic ulcers occur in the first part of the 
duodenum. 

Chronic peptic ulcer is verj* seldom seen before the age of 15, 
a number of cases have been operated upon for this condition before 
this age. JIany patients give a history dating back 5, 10, 15, or more 
years, nnd on careful inquirj' a story of attacks of indigestion and otber 
intestinal symptoms in adolescence, suggestive of the presence of an 
ulcer, can be elicited. 

In 1933 I perfonned partial gastrectomy upon two p.aticnta for chronic giitric 
ulcer, one a man of 72, and th© other a woman of 75. In the case of the in.tTi 
^vmptoms had Iwn present from the age of 28, that is for 41 years. The woman W'J 
l>een treated on and off for “ ulcers of the stomach ” from the age of 17, ^ 

58 years, having been operated upon at the age of 4G, when a lesion was found m 
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stomach rrhich was considered to be an inoperable carcinoma. At operation I found 
a large ulcer penetrating the pancreas and producing hour-glass constriction. In 
Ijoth cases recovery was uneventful. 

Balfour {Coll. P. MafjoClin., xix, p. 129, 1927) found the average 
age of patients operated upon for gastric ulcer to be 47 years, for duo- 
denal ulcer 43, whilst the average age for the onset of symptoms was 
30 years for gastric ulcer and 32 years for duodenal ulcer. 

Ko particular occupation appears necessarily to predispose to chronic 
peptic ulceration, although a greater incidence has been noticed 
amongst the professional classes, the Services, athletes, and office 
trorhers. Amongst doctors duodenal ulcer seems to be specially 
prevalent. 

Hurst {Guy*s Hosp. Rep., bod, 450, 1921) has described two constitu- 
tional types of stomach and indmdual — ^the gastric ulcer type, and 
the duodenal ulcer type. These he terms the hjposthenic gastric ^iatkesis 
and the hypersthenic gastric diathesis. A definite family history is 
obtained in about one-third of ulcer cases. 

Other Ktiological factors to be considered are over-smoking, excessive 
consumption of alcohol, undue fatigue of mind or body over prolonged 
periods, worry, insufficient mastication of food, unsuitable diet, hasty 
or irregular meals, vitamin deficiency, exposure to (yctremes of tempera- 
ture, seasonal influence, and racial characteristics. The disease is 
more common in the northern countries than in the southern, and 
appears to be particularly prevalent in England, other European 
countries, and America. It is rare in China — a nation of vegetarians — 
and in certain parts of India wliere rice constitutes the staple form of 
diet. 

(B) Pathogenesis. 

(1) The Ulcer Diathesis. There is good reason to agree with Hurst 
that there are two diatheses in connection with chronic peptic ulcera- 
tion- — {a) a general, and (6) a local or special. In the former there is an 
abnormal acidity of the tissues, the excess of which is excreted by the 
stomach which, under certain circumstances, would predispose to the 
production of peptic ulcer. Hurst’s well-supported assertion is that 
tbe local diathesis is determined by the shape, size, and motility of 
the stomach, the constituents of the gastric juice, and by general 
physique. For instance, in the hypersthenic gastric diathesis (duodenal 
diathesis) certain factors are constant l the patients are usually men 
of the vigorous, intellectual and emotional type, in. whom the stomach 
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is small, transversely placed, steer-horn in shape, and associated 
rapid emptj’ing and an excess of hydrochloric acid (fig. 58). After 
the conimmption of food this eager stomach deals rapidly and cfficientlr 
Anth its contents, so that it is empty and read}' for more food in a verr 
short space of time. Gastric juice u*ith its excess of hydrochloric arid 
is produced in great quantity in the empty stomach, and bythc expulsion 
of its undiluted contents for many hours during the day with great 
force into the duodenal bulb — ^the annexe of the stomach — the process 
of neutralisation of the acid in the duodenal bulb is outstripped. 
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Although this is unproductive of symptoms in and quite compatible 
with perfect health, where there is impairment of the vitality of the 
mucous membrane such as would result from a patch of nccrosu, 
the supreme factor in the production of on ulcer is ready to hand. 
Only where these conditions are present can a duodenal ulcer occun 
A gastric ulcer is never seen where the stomach is of the “ steer-horn 
type unless certain complicating factors are present such as pj’lonc 
stenosis or chronic duodenal ileus. 

Ilurat admits that it is much less easy to define what are the 
disposing factors to gastric ulcer — T\'hat, in fact, constitutes the paslnc 
ulcer diathesis. Patients with the hyposthenic gastric ulcer 
arc listless and feeble, in comparative! v poor health, have long J*shap^ 
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stomaclis reaching to the pelvis, and in comparison with the duodenal 
type there is diminished motility and gastric secretion. In such 
stomachs there is often a puU on the lesser curvature, which would 
influence the production of an ulcer at this site. 

(2) The Acid Factor. The importance of hydrochloric acid in the 
production and perpetuation of peptic ulceration is well recognised. 
Peptic ulceration can only occur in those portions of the gastro- 
intestinal tract which are regularly bathed uith acid gastric chyme. 

The presence of heterotopic gastric mucous membrane would 
account for the production of peptic ulcer in the msophagus and in a 
Mechel’s diverticulum. Almost the only circumstances in which a 
peptic ulcer can occur in the jejunum is where this portion of the gut 
is anastomosed to the stomach, as in the operation of gastro-jejuno- 
stomy which exposes the jejunxim to the influence of the gastric juice 
to which it is unaccustomed. 

I have, however, seen one case of a chronic jejunal ukcr which had perforated, pro- 
ducing generalised peiitonitU. The lesion was situated about six inches from the 
duodeno-jcjunal flexure on the anti-mesenteric border of the gut, and in appearance 
simnlatcd In almost every respect the perforation of n chronic duodenal ulcer. The 
ulcer was excised and the aperture closed with a three-tier suture. Examination of 
the stomach, and duodenum showed these organs to be perfectly normal. The 
patient, who was a roan of 32, made a good recovery. 

A gastric ulcer cannot develop in the absence of acid. It has been 
found difficult, therefore, to explain those rare cases where an ulcer is 
associated with achlorhydria, but they are thought to be due to the 
chronic gastritis which accompanies chronic ulceration of the stomach. 
The theory that the mucus in these cases may prevent gastric secretion 
by blocking the mouths of the ducts, or by rendering the acid excreted 
inert by neutralising it or by combining with it, appeals to me as 
being reasonable and sound. After gastric lavage the gastritis will 
subside, and fresh samples of gastric juice will again shovr the presence 
of acid. In diseases such as pernicious anaemia, where there is anacidity, 
gastric ulcer has never been known to occur. 

Although acid gastric juice is the most important factor in the pro- 
duction of peptic ulceration, it is not the only one. It has, of itself, no 
“ elective affinity ” for any particular portion of normal gastric mucous 
membrane. Before ulceration can develop there must be a devitalised 
or damaged area produced by some other agency, such as bacteria or 
their toxins, which paves the way for the digestion of the necrotic tissue 
by the pepsin of the gastric juice which can only act in the presence 
of free hydrochloric acid. The apjveciation of the acid factor in the 



184 POST-GRADUATE SURGERY 

patliogenosis of ulcer is of great importance in treatment, as lioth 
medical and surgical measures aim at neutralising, diminL«liin". or 
controlling its production. 

(3) The Toxic Factor. Tliere is abundant e^ddence, both clinical 
and experimental, to sliow* that m a large number of ca-?es the initial 
lesion in the gastric or duodenal mucous membrane is caused by toxins 
which may be of bacterial or non-bactcrial origm. It is well known 
that the toxmmia of acute infections may give rise to acute ulcers, 
and that acute ulceration is frequently seen in cases of severe sepsis, 
such as that accompanying general peritonitis, acute appendicitis 
scpticrcmia, acute infectiou of the gall-bladder, bums, etc. The 
infection in the majority of cases is blood-borne, although in some 
instances the swallowed bacteria from infected teeth or tonsils may 
play a small part in perpetuating ulceration. 

Rosonow {Jl. Inf. Dis.,xv:, 333, 191C, and xxxiii, 248, 1923) isolated 
non-hajmolytic streptococci from the walls of clironic gastric ulcers, 
from the neighbouring infected lymph glands, and from septic teeth 
and tonsils, in patients suffering from ulcers. The inoculation of 
animals with tliese organisms led to the production of both gastric 
and duodenal ulcers in a significantly high proportion of cases. He 
claimed that these bacteria were specific and bad an “ elective affinity ” 
for the mucous membrane of the stomach and duodenum, as, when 
streptococci iverc used from other foci of infection in patients withwJt 
ulceration, a peptic ulcer resulted in only’ a very few instances. Although 
his views are not generally accepted, his experiments have been 
repeated Avith confirmatory' findings. It would seem, therefore, that 
b.acterja originating in a septic focu.s may’ pass into the blood stream 
and be e.vcreted by the mucous membrane of the stomach or dtiocicnum, 
and that they may' produce necrosis of the mucous membrane which 
subsequently becomes digested by the gastric juice, leading to the 
])rodiiction of an ulcer. 

The natural tendency' for acute ulcers is to heal rapidly', hut nc^' 
ulcers will continue to develop if the primary cause of the infection u 
not eradicated. The removal, therefore, of all septic foci is of great 
imjwrtance, both with regard to the prevention of peptic ulceration 
and in its treatment, as is amply shoara by the results following snch 
measures. 

(4) The Thconj of Timrogenic Causation. .1. Sheltnn Horsley, m hi< 
monograph, Surgery of the Stomach and Duodenum (Kimpton, 1533). 
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discusses tiiis theory and gives a summary of the vie^vs now generally 
held on this subject. He u'lites : 

“Harvey CusLing emphasises the relatronship between peptic ulcers and stimula- 
tion of the intethrain. His study was in'^ired by the loss of three patients after 
operatioiw involving the base of the brain. One patient died of perforation of the 
ceaophagua, another of perforation of the stomach, and tho third of perforation of the 
duodenum, all of them within a few days after the operation. Ho expounds the theory 
of the neurogenic causation of peptic ulcer, particularly as described by Carl Rokitansky, 
and after a careful review of the literature and from his own experience he concludes 
that, while there may be diSerent causes for peptic ulcers, many of them are probably 
of neurogenic origin. Cu.shing calls attention to the important part that the interbrain 
plays in connection with the parasympathetic system. It seems probable that there 
is a parasympathetic centre in the tuber cineteum in the diencephalon. From this 
centre, according to Cushing, fibres go backward relaying with the cranial autonomic 
system of the midbrain and of the medulla of which the nucleus of the vagus nerves is 
the most important. Experimentally, lesions in the intracranial course of these fibres 
from the anterior hypothalamus to the vagal centre .seem to cause gastric erosions, 
perforations, or ulcers. This is apparent*/ due to parasympathetic sfimnlation, 
though possibly it may be from the suppression of the synupathetic stimuli. A satis- 
factory nerve balance between the parasympathetic or vagotonic impulses on the one 
side, and the sympathetic on the other, leads to normal conditioiis. Excessive stimula- 
tion of the parasympathetic nerves, or suppression of the sympathetic impulse which 
makes the parasympathetic dominant, may result in vagotonic impulses that induce 
hypersecretion of the stomach, hyperchlorhydria, hypermotility and hypertomcitj', 
particularly in the pyloric segment of the stomach. The«e ate the phenomena that 
accompany peptic ulcer and may’, by the contraction of the gastric and duodenal 
muscles and spasm of blood-vessels, cause erosions whicli in turn are subject to the 
action of the highly acid gastric juice. 

Cushing states that intraventricular injections of pituitrin produce in man these 
symptoms of hypersecretion and hyperraotility of tho stomach. This is associated with 
patches of hyperremia of the gastric mucosa as shown by Beattie to follow direct 
electrical excitation of the tuber cincreum in animals. Pituitrin, the active principle 
of the neurohypophysis, may find its way through tho infundibular stalk to the region 
of the tuber. It has been shown that this secretion also is under the control of auto- 
nomic fibres that go from the supra-optic nucleus into the posterior lobe. Tho posterior 
lobe extract of pituitrin seems, then, to have a stimulative effect on the local vegetative 
nerve centres when applied directly to them, even though intravenous or intramuscular 
injections of pituitrin produce no such effect. 

It is probable, from the work of Pavlov and others, that the parasympathetic 
apparatus under normal conditions is strongly affected by cortical or psychic infiuences. 
Cushing does not claim that the theory of the neurogenic origin of peptic ulcer explains 
all peptic ulcers ; but the probabihty of a centre In the tuber for parasympathetic 
impulses as well as tho accepted sympathetic nucleus in the posterior hypothalamus, 
the proximity of the parasympathetic centre to the hypophysis, the control of the 
hypophyseal secretion by cortical impulses, the action of this hypophyseal secretion 
when applied directly to the vegetative nerve centres, seems to support this neurogenic 
theorj* of peptic ulcer in at least some cases. 

(5) The Vascular Theory. The old view of Virchow that peptic 
ulcer is due primarily to embolism of the small vessels of the mucous 
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membrane is difficult to substantiate, for altbougb ulcers may be repro* 
(luced artificially by the occlusion of the blood-vessels of the stomach, 
peptic ulceration is rarely, if ever, seen in cases where there arc multiple 
emboli of such organs as the kidney and spleen, unless these emboli 
are associated with frank sepsis. Likemse, although thrombosis o! the 
gastric blood-vessels niay be followed by ulceration, its incidence does 
not appear to be greater in patients suffering from general arterial 
degeneration or peripheral thrombosis. We may infer, therefore, that 
both embolism and thrombosis of the fafood-vessels of the stomach and 
duodenum arc rarely the primary factor in the production of ulcera- 
tion, unless there is a concomitant septic element. 

(0) The Gastritis Theory. Chronic gastric ulcer is always associated 
with some degree of chronic gastritis, os has been confirmed during 
recent years by examination of large numbers of gastrectomy specimens. 
This has led Konjetzny (Arch. f. klin. Chir., exm, 139, 1024, and 
with H. Puhl, Med. JClin., xxiii, 986, 1925, and 1003, 1927) to express 
the ^icw that the erosions which frequently accompany chronic gastritis 
develop into chronic ulcers owing to the lowered resistance of the 
mucoiis membrane of the stomach. He wo\ild therefore regard a 
gastric ulcer as au mcidence in the course of an ulcerative gastritis. 
Hurst, however, takes the opposite view, that the clironic gastritis 
IS secondary to the ulcerative condition. 

(7) The Site-dctermincUion of Ulcers. Chronic gastric and duodenal 
ulcers occur in the “ ulcer-bearing area,” and are rarely found elsewhere. 
This area is confined to the lesser cur\’’ature of the stomach, to a 
variable strip, about one inch wide, on the anterior and posterior walls 
on eifJjer side ol it, and to the duodenal bulb. There has been 
speculation in seeking to account for the constant position of these 
ulcers, and the following theories as to the determination of the site 
of the ulceration deserve consideration : 

(o) The hjmphoid follicle theory. The lymphoid follicles are situate*^ 
in the mucous membrane at the base of the glandular crj'pts, and arc 
therefore superficial to the muscularis mucosae. They are most abun- 
dant along the lessor curvature, the pyloric vestibule, the pykr*^ 
canal, and in the duodenal bulb. These lymphoid follicles, who'® 
functions, as with ljuiiphoid tissue in general, include resistance to 
bacterial invasion, may become infected by organisms and give n-'C 
to minute abscesses, winch, on rupture, will result in an acute erosion- 
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It is conceivable that such an ulcer, when once formed, may develop 
into a chronic ulcer. 

{h) The traumatic theory. The mucous membrane along the lesser 
curvature is more firmly adherent to the imderljung coats of the 
stomach than elsewhere. It is therefore less able to adapt itself to the 
variations in the size and shape of the stomach, and as the main traffic 
route — magenstrasse — fox food is along the lesser curvature it will be 
more liable to be subjected to trauma. Again, the anterior and 
posterior walls of the duodenal bulb — the “ ulcer-bearing area ” of the 
duodenum — receive the brunt of the viscid acid gastric chyme which is 
forcibly ejected through the pylorus. 

(c) The isch(Bmia theory. It has been shoum by Wilkie and Reeves 
that the anterior wall of the duodenum and the lesser curvature of the 
stomach have a relatively precarious blood supply. Jlayo has demon- 
strated during operations that if the anterior wall of the duodenum is 
gently pulled do^vnwa^ds and held in this position for a comparatively 
short time, a wliite, an®raic area will appear on the anterior wall, 
about half an inch distal to the pylorus. 

(8) Accessory Factors. 

{a) Chronic duodenal ileus. Hurst and Wilkie have drawn atten- 
tion to the frequent association of clironic duodenal ileus with chronic 
gastric and duodenal ulcers. 

(6) Tobacco. In patients with the hypersthenic gastric diathesis 
over-sraoldng increases the liability to the formation of a duodenal 
ulcer. It has, however, but little bearing upon the production of 
gastric ulcer. Eycessjve absorption of nicotine, by augmenting the 
secretion of acid in the gastric juice, uill necessarily hinder the process 
of healing and may, in addition, create or increase “ hunger pain.” 

(c) Mental and ]jhysical fatigue. Worry, mental fatigue, hard 
work and anxiety appear to be important factors in the production 
of duodenal ulcers, but it is doubtful whether they play any significant 
part in the production of gastric ulcers, 

(d) Food. Unsuitable food, ^regular or hurried meals, imperfect 
mastication, and a diet deficient in vitamins may predispose to peptic 
ulceration. 


Il'e may sum up this difficult prddem hy stating that according to 
our present limited hioicledge aU available clinical and experimental 
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evidence sJioirs that tiro combined factors are simuUaneoiishj at trorl in 
the jiroduction of ulcers: (i) loail trauma of the mucous 
ivhelhcr mechanical, septic, or from infective emboli, bacterial or tjon- 
(KtcfcrtdJ (oxtn«, or umrcAropldc disorders ; and (li) the eroding, digcslin, 
and irritant jnu'ers of the acid gastric juice. 


(C) Vathologij. 

(1) }\umhcr. In the stomach chronic peptic ulcers are alnwt 
invariably single, although the scars of healed ulcers or of acute ulem 
arc frequently seen in those portions of the stomach removed at 
operation by partial gastrectomy. It is rare to find two or more chronic 
ulcers in a state of activity at the same time (Hurst). In the duodenum, 
however, two chronic ulcers — one anterior and one posterior— co-exi.«t 
in over 30 per cent of cases. In certain countries, such as Germany 
multiple clnonic peptic ulcers are more common than in England or 
America. Yljereas in the latter countries the incidence is comprativc)/ 
low, Graves (/fnH.5ur^..488, p. 107, Aug., 1033), as the result of intensive 
rcsearcdi into the statistics of central European hospitals, has shown 
that dual or multiple lesions are present in not less than 30 per cent 
of cases. 

(2) Associated Gastric and Duodenal Lesions. The eo-cxistence o( 
gastric and duodenal ulcer lias received emphasis from Wilkie 

p. 771, 3Jay G, 103.7), who uTites : “I have operated upon 81 ca^esin 
ulnch there wore coincident ulcers in stomach and duodenum. These 
occiirred in a total of 780 ulcer cases. In my series, out of a total of 
095 patients uith duodenal ulcer, 81, or 11-G per cent, had a coincident 
gastric ulcer, and out of ICO patients with gastric ulcer, 81, or 49 
cent, had a coincident duodenal ulcer. The two lessons I draw from 
these observations are, that the rotiologj' of the two types of ulcers 
must be the same and that assessment of the total patliolog)' should 
invariably be the first step of an abdominal operation.*’ 

Hurst and Stewart, however, find it difficult to reconcile their 
findings with those given by Wilkie. Tliey found, in 4000 consecutive 
autopsies, 173 case.s of chronic gastric and 230 cases of chronic duodena 
ulceration or scarring. There were 21 (5-5 per cent) of this group in 
which lesions of both organs co-existed. “ In other words, 12 per cent 
of chronic gastric and 9 per cent of chronic duodenal lesions 
accompanied by chronic lesions of the other organ, but if open clironie 
ulcers only are taken into account— 80 gastric and 153 duodenah 
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4 in which both organs were affected— the figures arc only 4-3 and 
2'C per cent respectively.” 

(3) Position. Kinety-six per cent of chronic gastric ulcers are 
situated between the cardia and the incisura, either on or within one 
inch of the lesser curvature. Ulcers of the pyloric segment are rare, 
not more than 4 per cent occurring in this situation. Ulcers on the 
greater curvature should always be considered ns malignant. Alwut 
80 per cent of all chronic peptic ulcers occur in the first part of the 
duodenum. In females gastric ulcers tend, on the whole, to he situated 
somewhat nearer to the cardia than to the pylorus. 

Clironic ulcers involve the posterior wall of the stomach much more 
frequently than the anterior, and the majority straddle the lesser 
cur\’ature and involve both walls to a greater or less degree. Double 
or triple chronic gastric ulcers are nearly always close together. Chronic 
duodenal ulcer is almost invariably confined to the bulb, although I 
have operated upon two patients in which the lesion was situated on 
the posterior wall of the second part of the duodenum, just above the 
papilla. Rlien single they are situated on the anterior or posterior 
wall ; when multiple they often face one another. An anterior or a 
posterior ulcer may, by a process of extension, partly encircle the 
duodenal bulb. In cases of duodenal ulcer the anterior position u 
commoner than the posterior. The most frequent site for duodenal ulcers 
is three-quarters of an inch away from the pylorus (fig. 50)> 
never extend through the pylorus into the pyloric canal, although 
where there has been much scarring and distortion it is sometimes 
difficult at operation to be sure whether the ulcer is situated in the 
duodenum or in the pylorus (fig. CO). 

(4) il/ncroscop/c Characteristics. A chronic gastric ulcer is larger 
than an acute or a sub-acute ulcer ; it is also larger than a chronic 
duodenal ulcer. Stewart states that 93 per cent measure less than 
2*5 cm. An anteriorly-placed duodenal ulcer is smaller than one 
situated on the posterior wall, where fixation to or penetration of t e 
pancreas complicates and hinders the process of healing. 

Anterior-wall ulcers show a greater tendency either to heal or to 
perforate. 

Chronic gastric ulcers are round or oval in shape, or may he .«ao ^ 
shaped wlien they lie astride the lesser curvature (figs. Cl 
Duodenal ulcers, on the other hand, arc many-shaped. Although 
oval they may be crescentic, triangular, quadrilateral, or pear-shapea 
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(fig. C3). Irregularity in outline in the case of duodenal ulcers is of little 
importance, whereas in chronic gastric ulcers such irregularity tvoull 
suggest the possibility of malignant degeneration in the margin. 

Peptic ulcers present a punched-out appearance. They have over- 
hanging or rounded margins which, during the active phases of infl.'ia- 
ination, are red, cctlematous, and curved over into the crater. Tl:e 
walls are vertical, and their depth will depend upon the degree of pene- 
tration that has occurred (fig. 64). The base is formed of thickenoi 
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fibrotic subserosa and peritoneal coat, e.xcept in cases of deep jwnctra- 
tion where the floor will consist of the vriscus which the nicer has erod*^ 
(fig. 05). The walls and the base of the ulcer are lined wth granulation 
tissue, which in turn is coated vnth a yellourish iniico- or fihrino- 
purulent exudate. Complete {lenetration, with consequent breachin? 
of the muscular coat.s, is the most iiniwrtant characteristic of a chronic 
ulcer. Otlier evidences of clironicity are fibrosis and chronic inflaro- 
matorv- changes in tlic base and sides of tlie ulcer, adhesion of tw 
imuicuhiris muco'ye to the musctilaiis at the margin of the cralci'. 
nlllle^^on to or penetration of neighbouring tissuc.s, and the extent of 
defonnitt* rc.fultmg from cicatrisation. 
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At operation a chronic peptic ulcer, whether situated in the storoacl 
or the duodenum, is easily palpable as a localised, indurated maw, anii 
by invagination of the walls of the gut the crjiter can often be felt 
Tlie tumour mass may resemble a carcinoma, and it h somctitcfi 
exceedingly difficult, m spite of the elosest scnitiny during the coarse 
of an operation or after the ulcer has been removed, to decide by nake^l 
eve whether the ulcer is »mple or malignant, whilst in certain instance, 
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even witlj the aid of a microscope, doubt may still exist as to the tm? 
nature of the lesion, 

As staled before, a eJironic nicer sHuated in the sfomaek or 
is ahvays ]xtlpable nl operation, and for pur}x>ses of inquiry <i» 
tliToiiyh the yiil to verify the presence ef an nicer should never be necess‘irlj- 
An acute ulcer cannot be felt or in any way identified at 
tion except in the rare cases of perforation. The serosal s' 
in the neighbourhood of a chronic ulcer is thickened, opaque, 
and leathery. Filmy hands and adhesions may he present. ® 
operation the surface is gently nibbed with a swab, numerous fin*? ^ 
|K)in{s ^rill apjiear. This stippling is due to the rupture of severa t 
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walled vessels whicii are present in the adhesions. In ulcers that have 
healed, lines radiating towards a central point are produced by the 
contraction of the scar tissue. The surface will still be indurated, but 
there is no evidence now of congestion or stippling. The adhesions 
have become devascularised, but the cicatrisation and deformity 
persist. This stippled appearance over an ulcer, produced by friction, 
is important from a diagnostic point of view, as in cases of cancer it is 
absent. In cancer the outer surface of the gut may be pale, or be 
replaced by a white, disc-likc plaque. Little peripheral nodules may 
be made out, as well as stiffened strands of lymphatics permeated by 
growth. Frequently the outlying nodules vrill indicate the margins or 
the extent to which the underlying growth has spread. The demarca- 
tion to the naked eye betw’een grondh and normal stomach wall may be 
clearly defined, whereas in simple ulcer the thickened and fibrotic 
margins gradually fade away into the neighbouring stomach wall. The 
adjacent lymph glands in cases of ulcer ^s^!l be fo\md to be enlarged 
and elastic. On section they are greyish or pink in colour. A lymph 
gland containing secondaries will be hard and irregular if extensively 
involved. On section it will show white circumscribed neoplastic 
areas which ate clearly visible to the naked eye. 

(6) Microscopic Characteristics. On microscopical examination the 
appearance of an ulcer ndll vary according to \vhether it is active or 
healing. In the active stage there will be a considerable amount of 
cedema, infiltration of the base and margin with leucocytes, and 
evidence of an increased proliferation of fibroblasts. The margins of 
the idcer will he seen curling over towards the base, the muscular coats 
are entirely breached, and the granulation tissue lining the walls of the 
crater shows engorgement with blood, inien healing is in progress, 
owing to the contraction which takes place in the scar tissue the size 
of the ulcer is diminished, and there is up-turning of the breached 
muscle ends. The purulent exudate which covers the floor of the ulcer 
is absorbed, the granulation tissue assumes a fresh, healthy, and active 
appearance, and there is subsidence in the venous and lymphatic 
engorgement around the margins, leading to a flattening out of the 
mucous membrane, which creeps across the now rejuvenated ulcer bed. 
Healing is always precariou.s, as the floor of the ulcer is covered in the 
first instance by a single layer of epithelium. HTien conditions are 
favourable, downgrowths of this layer of epithelium, and otlier changes, 
occur, until an inferior mucous membrane, somewhat approximating 
the original but thinner and less convoluted, is reproduced. 
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It is not siirprising that, on account of the fixation of this noir 
iimcoiis nicinbranc to its sclerotic base with its jK)or blood supply— 
the result of endarteritis — and its loss of flexibility, recrudescence of 
ulceration at tlie same site is not infrequent. 

There are probably many chronic ulcers which heal completely ari'l 
break down again many times during tlicir life history. Tlic find 
result of the cicatrisation of a chronic ulcer depends upon the situation, 
t)je chronicity, and the size of the idccr. Por instance, a chronic peptic 
cesophageal ulcer, on healing, may produce cosophageal obstruction. 
A saddle-shaped ulcer on the lesser cuiA'aturc of the stomach may piit 
rise to hour-glass stomach. A large oval ulcer, or multiple ulcers on 
the lesser curvature, will lead to shortening and contraction of the 
lesser cur\’ature itself — “ piirsc-bag ” stomach. A clironic ulcer 
situated in the pyloric canal or in the duodenum produces pyloric 
stenosis. Tlio commonest cause of pyloric stenosis is a ciwtrhiw" 
duodenal ulcer. 


(D) Difignosi!^. 

(1) Sfjiuploms. The majority of acute ulcers arc unrccognisdl 
during life, as tlicy give rise to no symptoms unless hromorrhage or 
pcrfnndion occurs. Chronic indigestion, abdominal discomfort, 
and otlicr symptoms may be associated urith an acute ulcer, but in 
tliose cases tlic dyspeptic symptoms are secondary to lesions of the 
abdominal viscera, and especially of the gall-bladder and appendix. 

In oases of acute ulcer nothing abnormal is found on abdominal 
examination. There is no muscular guarding, no tenderness, no dis- 
tension ; ill fact, no physical signs of any importance, except pctliaps 
rfiose cansocf 6y an as.socja<cd comfifion such ns appendrefffs*, (rhkh 
might he held to account for the symptoms of indigestion. 

During the active phases of acute ulceration occult blood tcdsiiiH 
be positive, but an X-ray examination of tlie stomach after the adniims* 
tration of a barium meal will jriehl negative re.sults. 

The most important symptoms of a dtronxe gailric ulcer are pam. 
vomiting and hrematemesis, and by far the most outstanding fin^ 
sy7nptoni is pain. The pain is usually very severe, and arises shom/ 
after the intake of food. The nearer the ulcer is to the cardia t e 
earlier will be the onset of the pain, although this is not invariably 
case. It is usually felt about one to one and a lialf hours after nicaL*. 
and the more indige.stible the food the more severe the rc.sulting 
I’atieiits with gastric ulcers rarely, if ever, experience pain duriup t . 
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night, and seldom on an empty stonmch in the morning before break- 
fast. The attacks of pain last for a variable time — an Imur or two. 
sometimes more, sometimes less. They may be severe and cramp- 
like, or dull, acliing, gnawing, and piercing through to the back. The 
pain is partially relieved by taking alkalis or millc, but instantaneous 
and complete relief is afiordcd by vomiting, which is commoner in 
gastric than in duodenal ulcer. This vomiting rarely occurs when pain 
is absent, and seldom unless it is very acute. On discovering that 
vomiting relieves the pain, patients n*ill often resort to self-induced 
vomiting. The periods of freedom from pain are usually short*- 
lived. 

During an attack the pain will follow every meal, and may be 
clock-like in its regularity, and imdiminislied in its severity unless rest 
in bed, diet, and medicines are prescribed. In a tj'pical case of gastric 
ulcer the patient will give a history of these attacks of dyspeptic paiji, 
each lasting a few days or weeks, with intervals of complete freedom 
for week’s or months. It is important to inquire carefully into this 
question of periodicity, as it is very characteristic of the early stage of 
chronic peptic ulcer. The periodicity of the attacks is more constant 
aiifl more clearly defined in duodenal than in gastric ulcer. The com- 
plete disappearance of pain after severe ha?matemesis or melcena is 
an interesting feature in cases of chronic peptic ulceration. 

The pain is felt in the epigastric region, is usually centrally placed, 
but will occasionally be to the right or to the left of the mid-line, or even 
higher up in the region of the xiphistemiun. Unlike the diffuse 
epigastric pain in cases of chronic gastritis, growth, and nervous 
iijdjgestion, tie pain is o/tea iocsiised to & small area. The cause 
of the pain in chronic ulcer of tlie stomach and duodenum is difficult to 
explain, but it has been thought to be muscular in origin, and to be 
produced by tension or stretching of the muscular fibres and nerves 
in the vicinity of the ulcer, or by involvement of the parietal peritoneum. 
Most gastric symptoms are due to motor disturbances. When chronicit}' 
is established the attacks wdll increase in frequency and will last longer, 
the intervals udll shorten, and the symptoms during the attacks will 
become more acute. 

Appetite and nutrition are usually good in cases of gastric \ilcer, 
except where the disease is advanced, when, owing to fear of the pain 
that will follow the intake of food, there is an enforced abstinence, 
resulting in loss of weight and malnutrition. With the onset of pyloric 
stenosis or hour-glass stomach, loss of weight, increased vomiting, and 
anorexia will result. 
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Clironic peptic ulceration is frequently associated with pylorosjwm, 
which by intorferin" with the emptjnng of the stomach Avili produce 
gastric distension, belching, regurgitation, and heart-bum. M’licrea» 
severe ha*inatemcsis may occur in cancer of the stomach, cirrhosis ofth^ 
liver, splenic anajmia, and in certain blood d}'scrasias, and is present 
in approximately 20 per cent of all ulcer cases, chronic ulcer is by far 
the coimnimest single cause. It is more often associated m'th pjshio 
than with duodenal ulcer, although when occurring wth duodenal ulcer 
it is more lethal. Mela>na, on the other hand, is more frequently seen 
in tlie latter condition. The vomited blood is partially clotted, acid 
in reaction, and may be mixed with food, whilst if it lias been in tlie 
stomach for some time, it may be dark bro\vn or black, and may 
resemble coffee grounds. 

Sadden hfcmatemcsis may be the first and only symptom of a peptic 
ulcer, although in a number of casas it is preceded by an c.\accrb.ition 
of symptoms, and may follow indiscretions in diet or undue physical 
exertion. In such cases mclrcna will occur some hours later, dark, 
tarry motions being passed. 

In (htalenal ulcer a correct diagnosis can be made on the symptoms 
alone in about 00 per cent of all cases ; in gastric ulcer in about 50 per 
cent. The pain in duodenal ulcer comes on at a longer interval after 
tlie intake of food. The bigger the meal the greater the interval, bvt ih 
worse the pain. The average intcr\'al is about three hours. After 
breakfast (a small meal) the interval will be less, about twohoH/s; 
after dinner (the largest meal of the day) it may be as long ns three 
and a lialf to six liours. Certain articles of diet or the intake of alcohol 
will aggravate tlie pain. 

Hunger ]xiin is a sensation of combined pain and craving for food, 
which is appeased by food, alkalis, or vomiting. It is often relieved by 
rest in bed and warmth. It may waken the patient out of his slecpi 
usually early in the morning about 2 a.ni., and after a little 
one to two hours — slowly subside and disappear. Patients with 
chronic duodenal ulcer who suffer from thi.s nocturnal pain will 
be found to adopt the habit of placing biscuits or a glass of milk 
their bed on retiring for the night, realising that swift relief is iiflonl^j 
by taking a small amount of such nourishment. The patient m 
then be comfortable for the remainder of the night, and will awaken 
in the morning free from pain, and remain so until some two he>i^ 
after breakfast wlien the symiptonu; will return. Pam which J- 
severe enough to arouse a patient from sleep is likely to be organic 
in mature. On the other hand, pain wliicli increases in severity w m 
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the patient is in bed and prevents hini from sleeping is suggestive 
rather of functional disorder. 

The attacks seem to have a seasonal occurrence and to be more 
common in the auhinm and spring. Each lasts for a few days or weeks, 
and is then followed by a period of freedom from all symptoms and 
apparent good health. 

In an advanced case pain is rarel)’^ absent, even between the more 
acute attacks. It may be very severe, burning and exliausting in 
character. As stated before, over-smoking or the excessive consumption 
of alcohol may precipitate an attach, whilst worry or anxiety may 
intensify it. 

It should be noted that hunger pain occurs in many other conditions 
besides peptic ulcer, such as chronic appendicitis, cancer of the stomach, 
chronic diseases of the gall-bladder, hjrpercblorhydria, excessive nicotine 
absorption, and in certain nervous disorders. Vomiting is very rare in 
uncomplicated duodenal ulcer, "WTieu pyloric obstruction occurs, vomit- 
ing is a prominent and characteristic feature. 

AVater-brash is especially frequent in cases of chronic duodenal ulcer, 
as has been observed by Ryle. He considers that the abundant 
production of this watery alkaline saliva is a natural reaction on the 
part of the body to neutralise the excess of acid in the stomach. In 
simple cases the appetite is good, and patients will often gain weight 
and appear fit and well. With the onset of stasis a loss of weight will 
ensue as the result of vomiting and a distaste for food. As in cases of 
gastric ulcer, constipation is present and 'will be aggravated by the 
onset of pyloric stenosis. Mclajna is common. In a severe attack 
large quantities of blood rapidly pass into tbo stomach and small 
intestine, accompanied by fainting attacks and increasing pallor, whilst 
tarry stools will proclaim the source from which the blood originates. 

(2) Physical Signs. In suspected cases of ulcer a careful physical 
examination of the abdomen should be performed as a routine, not only 
to verify as far as possible the presence of an ulcer, but also to detect 
any concomitant diseases which may be present in other organs. It is 
often taught that a physical examination will be negative in the 
majority of ulcer cases, and consequently this method of investigation 
is likely to be perfunctorily or carelessly conducted. It is true that 
lonlemess and rigidity may be absent during the quiescent period, but 
during an attack these signs are generally present. It is well, therefore, 
to examine these patients at various times, preferably both during an 
attack of pain and when pain is absent. By this method useful 
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information will be obtained as to the site of tenderness and as to tL** 
extent and degree of imiscular gtiarding. 

In cases of gastric ulcer tenderness will often be found in the niM- 
epigastric region or at n variable distance to the left. It may be higler 
up, below tlie left costal cartilages, or, where the ulcer is in the pyloric 
j)ortion, tlie site of tenderness may be located to the right of the mill- 
line in the region of the duodenum. Marked muscular rigidity would 
suggest the possibility of a grave complication such as sub-acutr 
perforation. Deep palpation should be performed when testing for 
visceral tenderness, and if a localised tender spot is discovered it b 
advantageous to watch the repetition of this e.vamination under an 
X-ray screen after tlie administration of a barium meal, in order to 
accertain wliether the tender area corresponds with the cnitcr of a 
cliionic gastric ulcer. 

In duodenal ulcer the site of tenderness is usually situated in the 
epigastrium on the outer border of the right rectus muscle. It Is fairly 
constant m position and does not shift perceptibly” on respiration. It 
may be confused with gall-bladder teiidcrnc.ss, but the latter is placed 
more laterally and is intensified by* palpation during deep respiratory 
movements. 


It should be remembered that the earliest sign of response in sa 
ulcer to medical treatment is tlie disappearance of pain, Tihich « 
followed successively by a loss of tcndcnicss and of muscular giiardinir. 

Occasionally a gastric or duodenal ulcer may” form a palpable 
tumour. It IS very rare, however, to feel such a tumour unle?s the 
patient is very thin and lias a flaccid abdominal wall. Its palpation 
is ji)«o more likely when the stomach is empty. It is often iinpowbk 
to determme whether the tumour whicli is felt is a g^o^rih or an 
mflammatory mass. On palpation it is tender, and if fixed to the 
pancreas uill not move on respiration. A cancer of the stomach is lev 
temlor than a peptic ulcer “ tumour.” 

^\ hen dilalalion of (he stomach occurs as the result of fiteno''is 
there is distension of the epigastrium, risible peristalsis, and splashin? 
noises. By ordinary' physical methods of examination it is 
to discriminate between atonic dilatation of the stomach and 
produced by organic stenosis, and the diagnosis can only be clinched 


by X-ray investigation. 

In tlie general examination of tlie patient particular attention 
slinuld be paid to any evidence of septic teeth, gums, or tonsils. 1 fl 
and anmmia are obvious and may suggest lucmorrhagc, growth, ^ 
some blooil disorder. A rectal examination should never be omitted- 
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(3) lnvest{ga(io7is. The following additional investigations will 
necessarv to arrive at an accurate diagnosis : 

(а) X-ray examination. 

(б) Gastric analy.sis. 

(c) Occult blood examination. 

((?) ’Wassennann reaction. 

(e) Complete blood examination. 

Of all investigations a well-taken liistor}- is probably the most 
important, but X-ray examination is indispensable, and no method 
of inquiry is complete and no diagnosis final until this has been under- 
taken. X-rays are now outstanding in their reliability as a method 
in the diagnosis of chrom'c peptic ulcers, but a diagnosis should not 
be based sokly upon the report of the radiologist. Although ca«ei 
have at times been treated as chronic gastric or duodenal ulcer apart 
from X-ray confirmation, it is now generally accepted that the diagiio^b 
must be confirmed b)' definite and irrefutable X-ray evidence before 
any systematic treatment is instituted. Sucli an examination should 
in all cases be undertaken only by a shilled radiologist. 

It is very rare for a chronic gastric or duodenal ulcer to be over- 
looked wlieu the examination is conducted by a competent radiologist, 
who can in over 93 per cent of suspected cases u*ith accuracy demon- 
strate the presence of an ulcer (figs. C6 and 07). 


(E) Differential Diagnosis. 

Chronic gastric and duodenal ulcer must be distinguished from: 

(1) Nervous gastric disorders. 

(а) Functional. 

(б) Gastric crises of tabes. 

(c) Sligrainc. 

(2) lifjlex dyspepsias. 

(а) A})pcndbc dysjiepsia. 

(б) Gall-bladder dyspepsia. 

(c) Carcinoma of the colon, and other intestinal conditions. 

(d) Epigastric hernia. 

(e) Visceroptosis. 

if) Pancreatic disease. 

(g) Ileo-ca’cal tuberculosis. 
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(3) Other organic gastric and duodenal disorders. 

(a) Gastritis and duodenitis. 

(b) Syphilis of the stomacli. 

(ci Cancer of the stomach. 

(d) Tuberculous ulceration of the stomach. 

(e) Duodenal diverticula. 

(f) Duodenal ileus. 

(a) Duodenal hands. 

(/.) Innocent new growths of the stomach. 

Ecerp gatieut u-ith chronic 

iuotlenal ulcer until it is proved other , ‘ uTimic chronic 
of diseases, f.mctional or ,„iing will clearly 

peptic ulceration, as a consideration of the 

8llO^V. 


(1) Nervoits Gastric Disorders 

(0) Functional conditio, n^u^tthe^ri” 
such as nervous dyspepsia and . i< junctional dyspepsia 

toms of chronic indigestion ; but a : jjun has ruled out the 

should not be made until a a routine many 

possibility of organic chseas . , j uW be detected at an early 

definite cases of gastric or duodenal '' O" „ud early treat- 

stage, permitting of radical operation m cases of cancer, 

ment in cases of peptic ulcer. _ multiplicity of vague 

In cases of “ functional dyspepsia j Jhistory of the 

symptoms which will be found o vary . j „uently foimd that 
cLe is taken. On close “Sm^nie pain, is 

abdominal discomfoit of one form or an -^ntbout any regular 

the main complaint. The attacks app lelieved by rest or 

periodicity, and the iu” is increased when the 

by the administration of alkalis, tn P aSorded for him to 

patient is confined to bed, as opportunity is then afloru 

dwell upon and magnify his troubks 

On physical exammation ther ' . diffuse, inconsistent, 

tenderness. MTien tenderness is pre^n Qj,uuit blood tests and a 

vague, and readily subject to sugg ' , j ^ chronic peptic 

barium meal examination will prove the absence 

\ilcer. 
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(/>) Gastric rnsr.'?. The 8}TWptoras in tlic gastric crisis of tab's 
may closely resemble those of chronic gastric or duodenal ulcer ; A\lien 
severe they may be mistaken for those of a perforated ulcer, amte 
obctnictive cholecystitis, or acute appendicitis, even leadiii}: the 
ui.wcry surgeon to undertake an unnecessary operation, manv such 
instances being on record. The possibility of chronic peptic ulcer 
being as'^ociatcd \Wtli tabes should, liowev'cr, be borne in mind, ft 
should he remembered that visceral analgesia may result from tal)es. 
and that an acute abdominal catastrophe may occur unthout any pain. 
ten(le^ne'^s. or rigidity. Although tabetic crises arc a late S)-])hilitic 
manifestation heralding the onset of ataxia, the evidences of orginic 
ncr\'ous disease may be singularly slight, even on the most careful 
pliysical o.xamination. In a tj’pical case of gastric crimes the fimptonn 
are ushered in with abruptness. There is epigastric pain, and liglitninj 
attacks of girdle-like pain radiating round the chest ami abdomen, 
producing a sensation of constriction or strangling which lasts for a 
variable time, and which may vanish uith equally dramatic suddcnnc.«s, 
only to recur again without preraonitor}* symptoms. Vomiting h a 
distressing sjinptom, and is more severe and recalcitrant than In 
cases of chronic ulcer. It may be prolonged and exhausting, hut the 
amount vomited is usually small, consisting of frothy gastric content*, 
stained with bile. The vomiting docs not assuage the pain as it ilws 
in case!, of gastric ulcer ; in fact, notliiug short of a full dose of morphia 
wnl! bring relief. 

In a suspected case of tabes an examination of the ankle jerk'i 
should always be undertaken, as these M'ill often be found to dis-ippe-if 
s<K)ncr than the knee jerks. A diagnosis of gastric crises will here he 
rendered certain if occult blood tc.sts are negative, if radiolog)’ definitely 
o.xcludes the jircscnce of ulcer, and if signs and symptoms of tals^ 
dorsalis are present with confirmatory serological tests. 

{(•) Migraine. In casc.s of migraine the initial symptom is .‘^vere 
headache accompanied by ocular disturbances. This is followed by a 
sensation of nausea, and frequently bilious vomiting. Abdonun.d j'ain, 
however, is absent. It should be noted that bouts of vomiting, "hen 
unas.sociated with nbdomin.il pain, are seldom connectetl wth gnstne 
di<en.«es. Tlic symptoms — ^licadnchc, followed by nausea and vomiting, 
in the absence of abdominal pain — will suggest a migrainous attic % 
and there will usually he a history' of similar short attacks in the pa'-t 
quickly followed by complete relief and absence of all alKloininii 
symj)tom.s. 
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(2) Rejlex Dyspepsias 

(a) Appendix dyspepsia. Chronic appendicitis may he associated 
vdih pain in the right iliac fossa or in the epigastric region, or both. 
The term appendix dyspepsia is only applicable to those cases in which 
chronic appendicitis is taccompanied by epigastric pain. Appendix 
dyspepsia should not be diagnosed as such until a thorough investigation 
definitely incriminates the appendix. 

When a careful historj’^ is taken in these cases, the resemblance of 
the symptoms to those of chronic peptic ulcer is found to be very 
superficial. The dyspepsia is more or less continuous, and though 
there is no typical periodicit}-, there are irregtdar short attacks of 
sharper pain. In the mtervals between these attacks the patient is 
never quite free from sjnnptoms. Nausea, wliich is rare in chronic 
gastric and duodenal ulcer, is fairly common in appendix dyspepsia. 
Vomiting in chronic gastric ulcer gives instantaneous and complete 
relief from pabi, whereas in appendix dyspepsia the relief is incomplete. 
Pain, when present, is made worse by exertion, constipation, dianheea, 
or the administration of purgatives. It appears to be unrelated to 
the ingestion of food. It may arise at any time before or after a meal. 
Neither diet nor alkalis will relieve it completely, although some 
mitigation of the symptoms may result from such measures. As in 
duodenal ulcer, there may be nocturnal pain. The pain is mid-epigastric 
in position, but often radiates to the right iliac fossa, and may, at times, 
remain localised to the lower abdomen for a considerable period 
without producing any epigastric disturbance. 

When the pain in the epigastrium is at its height, pressure over the 
appendix will he resented. Similarly, pressure on the epigastrium u-ill 
sometimes produce pain which is referred to the right iliac fossa. If a 
history of a previous attack of acute appendicitis is given, i.e. pain in the 
right iliac fossa lasting for some hoursor day's, and associated with p}'rexica 
and other symptoms, very valuable information vnW be obtained as to the 
seat of the trouble ; but unfortunately such a history is rarely elicited. 

Even without the aid of radiology', a provisional diagnosis can be 
made with more confidence in young patients than in those over 
the age of 30. The best method of differentiating between appendix 
dyspepsia and chronic peptic ulcer is by means of X-ray examination, 
especially' when no ulcer crater is demonstrated on screening. 

{b) Gall-bladder dyspepsia. Chronic diseases of the gall-bladder 
often produce reflex gastric symptoms. A typical ease of cholecystitis 
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should cuuse uo difficulty in diagnosis, nor should the symptonis bo 
confused with those of chronic peptic ulceration. In some eases 
liowevcr, there are definite attacks of pain which come on at intervals, 
these attacks heing associated with hunger pain whlcli is relieved ly 
food. Tlie attacks in cholec 3 ’stitis tend to be irregular, and during the 
intervals tliere is always a certain amount of discomfort. Nau'^a ani! 
flatulence may be marked sjmiptoms. 

The epigastric upset and pain in diseases of the gall-bliulder are, 
on the whole. lc‘>s regular in their onset, and less influenced by rest 
in bed, diet, and the administration of alkalis than is the case mtfi 
ulcer. The appetite may be good, hut there is distaste for certain 
articles of food such as fats and oils. Chronic cholccystitLs is tbe 
commonest chronic intra-abdominal lesion, and is more frequent in 
women than men. Duodeiwl ulcer, on the other hand, preponderates 
m Jm*n by about eight to one. The site of gall-bladder temlenwx’i is 
placed further out than in tlie case of diiwlennl ulcer, and may be 
present in the intervals when the patient is free from pnin. Murphy’s 
sign is often positive. 

Although duodenal intuhation may give useful infoniution in 
distinguishing between chronic diseases of the gall-bladder and duodenal 
ulcer, the cliief reliance will have to be placed upon cholecystography 
hy Graham’s inetiiod and a barium meal examination, and particularly 
so when these two tests are carried out simultaneously. The two 
di.«eases may co*c.xist, but only X-rays will afford proof of the presence 
of a double lesion. Not infrequently the abdominal triad of AVilkie— 
chronic cholecystitis, chronic duodenal ulcer, and chronic appcndicltw 
— IS present. 

(c) Carcinoma of the colon ami other intestinal diseases. These nwy 
produce reflex gastric symptoms. In carcinoma of the colon, and 
particularly where there ks no ob.struction of the gut, the early symp- 
toms arc mostly referable to the stomach. There is nausea, flattilence, 
epigastric discomfort, distaste for food, and possibly vomiting. There 
may be constipation or diarrhoea, or cliarrhcca alternating with con- 
stipation. Mucus and blood may be found in the motions, but the 
blood in cases of cancer of the large gut is rarely tarry. It is usually 
brown or red, and is intimately mixed with the motions. In addition 
to the epigastric tenderness there will be tenderness over the ''ho e 
course of the colon. A palpable tumour may be detected in the 
line of the colon, awaj' from the stomach region. In snspectod ca-W 
an X-rn\’ ejcamination after the administration of a barium enema 
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will indicate the presence or absence of an organic stricture or filling 
defect of the colon. 

Other intestinal conditions, such as chronic colitis, diverticulitis, 
etc., may produce pylorospasm and reflex gastric symptoms. They 
are, however, easily differentiated from chronic ulcer by their other 
characteristics. 

(d) Epigastric hernia. Epigastric hernia is a protrusion of fat 
(pro-peritoneal lipoma) through an aperture in the supra-urabilical 
portion of the linea alba. These hernife vary considerably in si^e. 
They may be as small as a pea or as large as an orange. The larger 
varieties situated near the umbilicus are tetmed para'Umbilical ?ierni(c. 
Occasionally the fatty tumour may form a small hernial sac by dragging 
a funnel-shaped process of peritoneum with it through the linea alba. 
Tliese tumours arise from the fat in the falciform ligament, and carry 
small blood-vessels >vith them in their extra -abdominal excursion. The 
symptoms they produce arc caused by the dragging on the fat and 
peritoneum of the falciform ligament. This irritation of the parietal 
peritoneum causes a reflex pylorospasm which Byle considers to be 
akin to the pylorospasm encountered in some cases of appendicular 
and gall-bladder diseases. The symptoms complained of — ©nictations, 
nausea, vague abdominal discomfort, epigastric pain which may be 
aggravated or relieved by changes of posture, and vomiting which may 
be the only symptom, are dependent upon this pylorospasm. 

The severity of the symptoms is not wljolly dependent upon the 
size of the hernia ; it is more the outcome of the peritoneal drag or of 
any concomitant complications. 

Quite small ^(ncom2}licated epigastric hcrnice mag produce very severe 
symptoms and yet pass undetected for many years, jjarticidarly vi obese 
patients. 

Such complications as inflammation or gangrene may arise owing 
to the t\visting of the tumour pedicle. Under such circumstances 
there uill be acute localised epigastric pain, marked superficial ten- 
derness, and muscular rigidity, suggesting the possibility of an upper 
abdominal inflammatory lesion, or even a sub-acute perforation. It 
. is possible, too, for a Richter’s hernia to occur in the sac of an epigastric 
hernia, causing very severe symptoms of acute intestinal obstruction, 
which ma}’- even resemble those of acute perforation, acute obstructive 
cholecystitis, or acute pancreatitis. The protrusion is easier to detect 
when the patient is examined standing than when he is lying down. 
It is often irreducible and very tender. This tenderness is the most 
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important diafinostic feature. If a patient has an epig.istric hernu 
with synij)tonis, anti X-rjxp exclude the presence of ulcer, the tumour 
sliould be dissected out and the breach in the Itnea alba repaired. 


(f) Visccroplous. In this condition there is ptosis of the abdominal 
viscera. Two types arc described — \arginal and niatenial. 

In I'irgiiuil ptosis displacement of the viscera is due to con- 
genital causes. On examination the build of the patient may stamp 
her as of this t}'i)C. The patients arc usually young, thin, asthenic 
females, with drooping shoulders, flat chests, and narrow waists. Tlie 
abdomen is clongatwl, compressed in the narrow epigastric region 
and protuberant in the hj'pogastriuin. 

Any condition which leads to weakness or loss of tone in the 


ahilominal wall or mechanical support of tlje organs, such as (i) rapid 
loss of weight due to debilitating disease, (ii) repeated pregnancies, or 
(lii) excessive dragging on or stretching of the peritoneal proces«c« 
and suspensory ligaments, will be a predisposing factor to iHa/enwl 
visceroptosis. A constantly overladen stomach, and a weighty, 
dilated colon arc aggravating causes. 

There are a number of indmduals who have advanced visccropto'h 
without any synnptoms, and it is not the extent of the visceral ilU- 
placement which influencestbcscvcrity of the symptoms. Gastroptosa 
anti coloptosis rarely, if ever, exist as clinical entities. They arc usually 
a'sj.ociatcd mth ptosis of other viscera, and this should be renicinlicred 
when treatment is undertaken for these conditions. 

Viscero])tosi.s may give rise to a largo number of symptoms which, 
m certain cases, may suggest a diagnosis of chronic gastric or duodenal 
niter, chronic appendicitis, tubo-ovarian disease, chronic disease of the 
^tll-hlai?der. or chronic pancreatitis. The symptoms of vtsceropif*^^ 
although in some cases very cIo.scly resembling those of chronic pep^'*^ 
ulcer, are less clearly definetl. They arc variable and miiltitudinoui. 
In a wcll-e.stahlishcd case the patient will complain of abdominal P'Un 
which is made worse by the intake of food. The pain arises diiiin? 
meals and incroase.s as more foot! is taken. This is accompanied b) a 


sensation of fulness, distension, and n feeling of weight and dragX’i'- 
in the epigastrium. 

This epigastric discomfort persists for some liours, anil is often 
accompanied by ga.stric flatulence, regurgitation, and belching, ^u!nlt 
ing will partially relieve the pain, as will also dieting or re.sting jn 
the recumbent po.sitioii. Alkalis will have little or no effect in th? 
nmelioration of the symptoms. Constipation maybe marked. 
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colitis may develop, and tliere may be various concomitant nervous 
symptoms. 

The complexion is usually sallow, the conjvmctivje pale, whilst 
the skin may be lax, tlirown into folds, and inelastic. The epigastrium 
is flat or sunken, and there may be divarication of the recti. The 
lower half of the abdomen is mually protuberant or pendulous but 
may be scaphoid. The abdominal wall is weak and yielding, and 
splashing, gm^gling noises can be heard on palpation, whilst various 
abdominal viscera can easily be felt to move on manipulation or on 
change of the patient’s position. 

As the stomach is long, atonic and ptosed, it drops through the 
jielvic inlet and drags the duodenum downwards. With the stomach 
in this position, owing to the absence of the “ gastric cushion,” the 
pulsations of the aorta are easily felt and may be clearly visible. 

Every case of visceroptosis sltould be investigated by means of 
X'rays, in view of the possibility of associated visceral lesions. 

(/) Paticrmtic disease. Diseases of the pancreas are associated u*itli 
symptoms of dyspepsia, but their resemblance to chronic peptic ulcer 
is very slight, and the differentiation between them should, with careful 
inquiry, present no difficulty. Acute hajinorrhagic pancreatitis may 
be mistaken for a perforated peptic ulcer ; sub-acute inflammatory 
lesions of the pancreas may mimic a large callous penetrating gastric 
ulcer in wliich pain and vomiting arc outstanding features. 

(p) Iteo-ccccal tubercidosis. lleo-cjccal tuberculosis may produce 
reflex dyspeptic symptoms, such as epigastric pain and vomiting, or 
may imitate the symptom-complex of a duodenal ulcer. 

On physical examination, however, there will be evidence of 
disease in the region of the right iliac fossa, where a hard palpable 
tumour or thickening of the gut may be felt, whicli, combined with 
other symptoms, calls for radiological inquiry. The clinical distinction 
from growth is sometimes difficult. 


(3) Organic Gastric and Duodenal Disorders 

(a) Gastritis and duodenitis. Chronic gastritis and chronic duoden- 
itis cannot be diagnosed on signs and symptoms alone, as there are 
no characteristic features which denote the presence of such lesions. It 
is only after gastric analysis, occult blood tests, and radiological 
examinations have been carried out that a diagnosis can be formed and 
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(liiTcrentiation mnde between these conditions and chronic peptic 
ulcer. 

The s 3 *niptoins of duodenitis ina}" at times be indistingubhable 
from tho’^e of duodenal nicer. There are intermittent attacks of 
dyspepsia, hunger pain, and the relief afforded by diet and metlical 
treatment. In some cases the simulation may be so close that even 
occult blood nill be foimd in the stools, and on radiological c.xaraination 
there nill be a spasm or deformity of the duodenal bulb which may lead 
to precipitate operative measures. Konjetzny, Xagel, and others ha^e 
described causes of duodenitis submitted to operation where excision of 
the duodenal bulb showed no evidence of chronic ulceration, but only 
an inflamed raucous membrane. 

Achlorhydria is a common fciatiuc, as duodenitis is always asso- 
ciated with some degree of gastritis. In the differential diagnosis of 
chronic peptic ulceration, therefore, such conditions as chronic gastritis 
and chronic duodenitis must receive due consideration. 

(6) Syphilis of the stomach. Syphilis of the stomach is a very rare 
condition, and probably docs not occur in more than tlirec out of every 
1000 cases of organic disease of the stomach, although Continental and 
American wTiters place the incidence higher tlian this. 

Syphilis of the stomach is usually a late tertiary manifestation of 
the acquired variety, but may sometimes occur in tlie congenita! 
disease. 

The lesion commences a.s a gummatous infiltration of the submuco«.i. 
Many small gummata form, coalesce, break down, and discharge into 
the cavity of the stomach, so that eventually a ragged, ulcerated area 
is produced. Occasionally the infiltration of the submucosa is difhi'^» 
wlicn the condition urill resemble leather-bottle stomach. In tfiow 
cases the stomach is small, shrivelled, hard and leathery, irith a 
thickened peritoneal coat. On section the thickened, fibrotic sub- 
mucosal layer is strikingly evident, and the mucous membrane, under- 
going the changes characteristic of chronic gastritis, becomes fixed to 
the underlying layers. 

On abdominal examination a palpable tumour may be fcU ^ 
result of the thickening. In cases of gastric syphilis the ulceration, 
which may be very extensive, shows a predilection for the 
cui^-ature and the pyloric portion. There ^rill be occult blood in t 
stools, in the vomit, and in samples taken for gastric analysis, n 
consequence of the as.sociated gastritis, achlorhydria is often 

Gastric sy’philis may give rise to all the complications assoebt 
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with chronic peptic ulcer. There may be a severe hajmatemesis from 
erosion of a blood-vessel, perforation may occur with fatal peritonitis, 
and cicatricial deformities are by no means infrequent. The sj'mptoms 
in gastric syphilis may superficially resemble those of chronic peptic 
ulcer, whilst the signs may be those of cancer of the stomach. A 
number of cases are diagnosed as cancer of the stomach and are accord- 
ingly submitted to operation. Although there may be verj’ se\'ere 
symptoms, extending over long periods and associated with sharp 
attacks of vomiting, hunger pain, and diffuse epigastric distress, and 
although physical signs of gross organic disease of the stomach may be 
prominent, the general condition of such patients is, on the whole,' very 
good. The appetite remaiiis excellent, and there is no ansemia and no 
appreciable loss of weight. The pain appears, as a rule, to be unrelated 
to the intake of food. The X-rays may show a localised or a generalised 
involvement of the stomach. No radiologist, however competent, 
can be sure of a correct diagnosis of gastric syphilis on X-ray examina- 
tion alone ; in fact, be would still be uncertain of his diagnosis if he had 
the resected portion of the stomach in his hand (Alvarez). A diagnosis 
of gastric sj’philis can be made ^vith confidence in those cases where a 
history of syphilis is given, where the Wassermann reaction is positive, 
where the radiologist demonstrates deformities of the stomach, and 
where healing of the gastric lesion, accompanied by marked improve- 
ment in, or the disappearance of, all symptoms, seems to be directly 
connected with intensive anti-syphilitic treatment. Eusterman {Coll. 
Facers Mayo Clinic, xiii, G2, 1921) attaches great importance to the 
therapeutic test, and affirms that a rapid cure of the condition under 
anti'S^qjhilitic treatment is as reliable a test as any on which to base a 
diagnosis of syphilis of the stomach. 

(c) Cancer of the stomach. The symptoms of cancer of the stomach 
may mimic those of chronic gastric or duodenal ulcer. This more 
particularly applies to those cases in which hunger pain is a prominent 
feature. 

(d) Tuberculous ulceration of the stomach. Tuberculous ulceration 
of the stomach is a rare disease in which a diagnosis by means of clinical 
and accessory methods of investigation is almost impossible. The disease 
is rarely recognised during life, except in the occasional case of perfora- 
tion, or where gastric resection has been undertaken for a suspicious 
lesion of the stomach which pro\'es on microscopical examination 
to he tuberculous in origin. 
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Tlie infection may take place from the interior of the stomach orm 
tlip blood stream or lymphatics. The following varieties of tuber* 
< niosix of the istomaoli, usually seen in combination, are recognised : 


(i) Miliar}' tuberculosis. 

(ii) IXiberciilous ulceration. 

(iii) II)'])crplastic tuberculosis. 

(iv) Tuberculous pyloric stenosis. 


Tuberculous ulceration and hj'pcrpla.stic tuberculosis of tliestoiiiich 
may simulate cancer ratlicr than chronic peptic ulcer. The diiit'r- 
cntiation between a tuberculous jiyloric stenosis and one diie te 
benum .stricture may be impo.s.sible, even where the presence oi 
phthisis would sugge.st the former condition. 


(c) Dim/ntaf flitrrficif/a. Duodenal diverticula consist of snia 
ftoiichings or blind sacs with narrow apertures opening into the diaj' 
denurn. They var}' in size from that of a pea to that of a pear. .Mthon? i 
usually single they may be multiple. They are often seen in association 
witli visceroptosis or with chronic duodenal ileus. There are two tvp^ 
— tnip and false — and these may be either congenital or acquired. 
the /rur variety, which is usually congenital, the .sac is genera } 
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composed of all the coats of the gut. Pseudo-diverticula, which occur 
in connection with cicatrisation of the duodenal bulb resulting from an 
old-standing duodenal ulcer, from duodenal bands and adhesions, or 
from chronic peri-cholecystitis, must be distinguished from the type 
under discussion. They are rather tiuctiou diverticula or sacculations, 
dependent upon inflammatory oi^anic changes which have occurred 
in or outside the duodenal wall in the region of the bulb (see fig. 80). 

The true congenital type may, on the other hand, be found connected 
to the posterior surface or to the greater curvature of the duodenal 
bulb \vitliout any associated organic lesion in this portion of the gut 
(6g. 69). It has been estimated by Kellogg that about 2 per cent of 
all diverticula of the gastro-intestinal tract occur in the duodenum, 
and that autopsy records indicate that the condition occurs more 
frequently in males than in females (62 per cent in 61 cases), although 
Case in a total of 6847 barium meal examinations found 85 duodenal 
diverticula (1*2 per cent), GO per cent of these cases being females. 
The commonest site for these diverticula is the second and third part 
of the duodenum, where they show a preference for the region of the 
ampulla of Veter (fig. 70). 

Those of the false variety arise where the blood-vessels enter the 
bowel, along the inner and posterior aspects of the gut — the weak spot. 




214 rOST-GRADUATE SURGERY 

Thcv arc protrusions of the mucosa and muscularis nuicos® throush 
tlie 'muscular -wal!. Here the wall of the sac is composed of these 
structures in addition to the compressed and ciironically inflame<l 
extra-j)eritoncal tissues in the vicinity. Owing to the position thev 
occiipy they may be wholly or partially extra-peritoneal. 

It is probable that they arc more common than has been asscs'fd 
by various radiologists. Some estimate their incidence as occurriD;; 
in about o per cent of all barium meal examinations. Spriggs and 
JIarxer in 1000 consecutive barium meal examinations conducted Lv 
them found 38 cases — 3*8 per cent. 



Fy] TO. — DmimcFtm rBon tiib Sreoxp I*4 «t or me DioDt^m— me 
Srrt (ff. C<«I Cn/f.) 


Over 50 per cent of duodenal diverticula give rise to no Rymi'toias 
at all. Some, on the other hand, will produce dyspeptic symptou^' 
which may even simulate tliose of chronic gastric or duodenal 
In some cases they will produce pain in the epigastrium which 
arise half an hour to two and a half hours after meals ; but ns a ru - 
such measures ns dieting and the administration of alkalis, etc., a 
little or no relief. Duodenal diverticula may become inflai'i ^ 
ulcerate, give rise to hmmorrhage, or even perforate. • ® 
sequel to perforation, a localised subplircnic absce.ss may dc'C^’P 
The larger varieties may become filled witli food and form a tumour 
which may press upon the duodenum and produce obstruction, aa 
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also interfere witii the flow of pancreatic juice or bile, thus favouring 
an infection of the pancreatic or biliary ducts. 

Diverticula which produce no symptoms are best left alone as the 
operation for their excision may be difficult and not free from danger. 
Where operation is indicated complete excision of tlie sac, followed 
by invagination of the base of the sac into the lumen of the gut, is 
the method advocated as being that most likely to produce a satis- 
factory result. As many of these diverticula are attached to that 
portion of the duodenum which is not covered by peritoneum, most 
scrupulous care should he taken in the closure of the wound after 
excision. In certain cases where the mouth of the diverticulum is 
■wide there may be an extensive gap to be sutured in the duodenal 
wall after excision of the pouch. In such cases, and particularly where 
there is any tension on or weakness of the suture line, it is a uise 
precautionary measure to occlude the pylorus and to perform a posterior 
gastro-jejunostomy to guard against the immediate danger of leakage 
and the possibility of subsequent stenosis. 

Although excision is the treatment of choice, if this proves to be 
impossible, invagination of the diverticulum should be attempted. 
Cases occurring in the region of the duodeno-jejunal flexure and 
producing duodenal stasis may lend themselves to^excision ; but when 
this is impracticable a duodeno-jejimostomy will afford relief of 
symptoms. 

Again, operation Avill be indicated where tliere is inflammation or 
gangrene of the sac, in •which case the sac should be excised and the 
stump invaginated into the gut, as in the operation of appendicectomy. 
Owing to the sodden nature of the duodenum and the friability of the 
parts suture may be difficult, and as a precautionary measure both 
intra- and extra-peritoneal drainage should be provided. 

As these diverticula are usuallj' situated behind the duodenum or 
are imbedded in the pancreas or posterior to it, the duodenum 
should be mobilised by Kocher’s method to render them freely 
accessible. Pouebes beyond the inferior angle of the duodenum may 
be approached through the posterior peritoneum beneath the transveree 
mesocolon. 

if) Chronic Duodenal Ileus. (See also page 622.) This is a condition 
in "which the duodenum is greatly distended as a result of the com- 
pression of its third part by the root of the mesentery, and of drag 
on the intestines. Other predisposing causes are extension of grmvth 
from the stomach or colon, malignant glands, or inflammatory lesions 
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in the region of tljo mesenteric root, such ns gastro-jejuniil uher (ir 
tnbcrtulous glands (fjg. 71). 

In chronic duodenal ileus not only is tlic duodetnun distended and 
its walls thickened, hut the j>ylorus also may he dilated. The dilatation 
comes to an abrupt end where the superior mesenteric artery crosses 
the gut. Beyond this point the small intestine is collapsed. Tie 
condition predisposes to chronic gastric and duodenal ulcer. .V mcH- 
defined case may he associated uith dy'spepsia, bilious vomiting, and 
symptoms similar in many respects to those of duodenal ulcer. Tlie 
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j)atient may sutler from intcriuittcnt attacks of epigastric pain, hut 
the pain is not. as a rule, very' severe and docs not arise at any fixc<l 
interval after the intake of food. It is made worse by c-xerciso. walking 
and standing for long periods, but is relieved by postural treatment. 

Physical e.xaniination may be negative, but more often than 
signs of visceroptosis are in evidence. Some of the disappointments 
following operations for gastro-jejunal ulceration are due to the 
persistence of chronic duodenal ileim. A considerable amount o 
inflammatory thickening and fibrosis occurs at the root of the jnCH'iifer) 
in gastro-jejunal ulcenitlon, which may progress or persist even ahi’*’ 
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a pecondar}* opcmtion has been performed to deal witli the recurrent 
ulcer. The duotlcnal ilcu.s remains undetected at operation, and may 
be an apiiravatin" factor in the rc.activation of ulceration in the stomacli, 
in the duodenum, or at the site of the stoma if a new anastomosis 
has been made. The question will therefore arise of performing a 
duo<lcno-jc]unostomy at the completion of operations on such 
ca«cs. 

{^) Duolcnal bands. Those may be congenital or acquired. Those 
of the acquired variety arc secondary to inflammation of the gall- 
bladder, bile-duets, or duodenal bulb. An illustration of a congcjiital 
duodenal band i.s the so-called hcpatico-duodenal fold, which springs 
from tlic under-surface of the liver. This fold anchors the first portion 
of the dundenun), and even the ]>yJoni.s, to the iindcr-siirface of the 
liver in the region of the portal fissure, and then sweeps across the gut 
to find an attachment to the colon. This is well depicted in figure 72, 
whilst figures 73 and 74 illustrate the operative procedure under- 
taken to rectify this obstniction. This tethering of the duodenum in 
such an abnormal jiosition by an unusually short hcpatico-duodenal 
fold, oracystico-duodonal ligament which is a small bandimlting the 
anterior surface of the dtio<lcnnl bulb to the infundibulum of the gall- 
bladder. results in a mild degree of chronic obstniction and imp.airmcnt 
of the motor functions of the stomach, accounting for such symptoms 
a.s epigastric pain, gastric distension, a sense of fulness, and occasional 
bouts of vomiting. These small bands, congenital or acquired, may 
produce jiylorospasm and its con.soquent train of symptoms. 

\s the symptoms in some of these cases closely simulate those of 
fhrnnic duodenal ulcer. X-ray investigation will often be found of great 
iissLstanee or even indispensable, although the distortion, angulation, 
and constriction of the diio<lenal bulb resulting from these bands calls 
for great skill in interpretation. 

Innocent new groictfis of the stomach. (See page 619.) Thc.se are 
uncommon and give rise to few symptoms. They may cause pyloric 
obstruction, or, if large, produce a sense of fulness or even pain in the 
epiL'astrium. Vomiting is rare except where there is pyloric obstniction. 
Benign tumours may cause lueniatcincsis or mela?na. Occult blood 
tests and a barium meal examination will often indicate the condition 
prp.<ent. 
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CosjrLiCATioNS OP Peptic Ulcer 

The follou-in;: arc tlie commonest complications of clironic peptic 
iilfcr : 

(1) Acute. 

(o) Ilrcmorrlia^e. (Sec page 578.) 

(6) Perforation, 

(2) riironic. 

(ri) Adhesions. 

{li) Fistula. 

(c) Hour-glass .stomacli. 

{(1) Pyloric <ibstruction. 

(r) Ulcer-Cancer. (Sec page 5Cl.) 

PERFOR.VTIOX OF G.\STRIC AND DUODENAL ULCERS 

Tins IS the most important complication of chronic peptic ulcer, 
and has been estimated to occur in 10-15 per cent of all recognised 
ca«cs of chronic gastric and dtiodcn.al ulcer. It is the most common cause 
of death m ulcer case.s. Thi.s is well seen from the statistic.^ relating 
to 500 con.«ccutive cases of chronic ulcer found post-mortem at the 
Ijcods General Infirnian.'. Out of 90 cases in which dcatli was attri- 
butable to a gastric ulcer, G2 (64-5 per cent) followed acute and G 
sub-aente perforation ; out of 200 cases in which death resulted from 
duodenal ulcer 170 (85 per cent) followed acute and 5 (2-5 jier cent) 
sub-acute perforation.” (Hurst and Stcw'art, Gastric aiul Vuoflcnal 
riccT. Oxford Med. Publications, 1929.) 

The frequency of ])crforation is obviously increasing yearly, as the 
records of any large genera! hospital throughout this country will show. 
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Types of Perforation. 

Three types of perforation are described : 

(а) Acuta. In acute perforation a sudden rupture of the base of the 
ulcer takes place, with the result that the contents of the stomach or 
duodenum pour into the peritoneal cavity (fig. 75). 

(б) Sub-acute. In sub-acute 
perforation only a circum- 
scribed area of the peritoneal 
cavity becomes contaminated 
by the leakage. Such localisa- 
tion may be dependent upon 
a variety of factors, such as 
the smallness of the perfora- 
tion, the stomach being empty, 
adhesions being present in the 
vicinity of the ulcer, or the 
plugging or sealing ofi of 
the rent shortly after per- 
foration either by adjacent 
omentum, a neighbouring 
viscus, flakes of lymph, a 
particle of food, or a pro- 
trusion of mucous membrane 
through the rent. 

/'■J 73 — Acm Pebfobatiot of k. CUBOVJC C«STIltC 

(c) Chronic. Here the u/cer bojui 

has penetrated a neighbouring 

viscus, and the base of the crater is no longer formed by the stomach or 
duodenum, but by the structure which it has eroded. Sometimes as the 
result of a slow leak a localised abscess may develop in the vicinity 
of the ulcer, in the lesser sac — perigastric abscess, or underneath the 
diaphragm — suhphrenic abscess. 

Acute Perforated Peptic Ulcer. 

(a) Sex Incidence. Perforation is more than twenty times com- 
moner in males than it is in females, and this is irresi^ective of the site 
of the lesion. 
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Taijlf. I. Sex Incidence. 


Same of Author. 

Males. 

Females. 

Total. 

Bcotson .... 

170 

11 

181 

lilaek .... 

50 

0 

50 

Hamilton Bailey 

84 

1) 

93 

(Jilmour and Saint 

58 

G 

04 

Dinecn .... 

1.38 

4 

142 

Shawan .... 

223 

4 

227 

Totals 

723 

34 

757 


(fo) Age Inciilencc. Perforation is coniraoner during the middle 
years of life — 30-45, being rare before 20 and after 50, and probably 
has its highest incidence around the age of 40. Perforation may, 
however, occur in an infant of a few days old or in extreme old age. 
On the whole, gastric ulcers perforate at a later age than duodenal 
ulcers. The age incidence at the time of perforation of 227 eases is 
analysed by Shawan (^«n. Surg.^ p. 210, Aug., 1933) in Table II. 


T.mjle II. Age Incidence. 


Age. 

Number. 

Percentage. 

Under 20 

5 

2-20% 

20-30 

G1 

20-87% 

30-10 

82 

30-12% 

40-50 

54 

23-78% 

50-G0 

22 

0-09% 

00-70 

3 

1-32% 


(c) A Previous History of Gastric Disturbance. Patients who per- 
forate may give : 

(i) A very long history — j'cars, 

(ii) A very short history— days or weeks. 

(iii) Xo previous history of gastric disturbance, acute j>crforation 
being the first symptom. 
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In about SO per cent of cases a very definite history of peptic ulcer 
will be obtained, leading to the conclusion that the older the ulcer the 
more likely it is to perforate. Too much reliance cannot be placed upon 
the accuracy of histories obtained when patients are examined whilst 
suffering the tortures of perforation. A further inquiry when such 
patients are convalescing will often yield a clear history of chronic 
dyspepsia, frequently dating back many years. 

“ The average length of ulcer history prior to perforation ivas well 
over twice as long in the female sex as in the male, and hence it may be 
assumed that perforation of a peptic ulcer is more bkely to occur in a 
male than in a female subject.” (Scotson, p, 680, Oct., 1933.) 

In some 10-15 per cent of cases there is a short history of gastric 
disturbance — days or weeks. In these cases the symptoms are often 
aggravated just prior to perforation. In some instances the perforation 
would appear to be brought on by trauma, physical exertion, indis- 
cretions in diet, alcoholism, or even worry. Hurst states that it 
is most unusual for a perforation to occur during strict medical treat- 
ment, or even while the patient is careful as regards his diet and method 
of living. I have, however, known of two cases where perforation 
occurred while the patient was undergoing medical treatment as an 
in-patient, another case which perforated on the morning fixed for 
operation, and a further case which perforated during a barium meal 
examination of the stomach. In each instance it was a chronic 
duodenal ulcer which had perforated. 

In a few cases no previous histor)' of indigestion is given, there 
being no inaugural symptoms prior to the dramatic onset of perforation. 
BTiile the incidence of perforation in these cases may be fairly assumed 
to be from 5-10 per cent, some authors place it at a very much higher 
figure. For instance, in the 50 cases operated on by Black, 13 denied 
any previous history of digestive upset, and in 227 cases recorded by 
Shawan 32 cases also denied a previous history of dyspepsia. 

It is probably no exaggeration to state that not more than 10 per 
cent of perforated cases have had systematic courses of medical treat- 
ment, that approximately 40 per cent have had only irregular and 
occasional treatment by dieting and with doses of sodium bicarbonate 
and various bismuth mixtures, and that 50 per cent have imdergone no 
treatment whatsoever. 

In a certain proportion of cases a history of perforation in the past 
is given, and there are on record a large number of peptic ulcer cases 
which have perforated after a second, third, fourth, or even a fifth 
operation for relief of the condition. A patient, therefore, who survives 
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ft f;f*r«)n<l iKjrfoRitkm and suture of tkc ulcer is in urgent ne«l of 
I'urtial 'liistrcctoiava'' wwn as his condition |)erniitsofsucli a procedure. 
If t,'r.’«trfHjojunostojnv »■< nmlcrtaken for recurrent perforation strict 
dietin',' nn«l nicdiciiia! treatment will be essential for a number of years 
to diminish tlie risk <d the forinutiou of an anastomotic ulcer, but after 
'rastrectorny these precautions are nccessar}' for only a short time. 

(»/) Silf of Ukcr. Ninety per ceirt of peptic nicer perforations are 
jliiodf-nah and 00 per cent of peptic ulcers that perforate are on the 
antenor wall of the stomach or duodeimin. The site of the ulcer is 
obvious in the majority of ^ises; it is either gastric, pyloric, or 
diiwlennl. In some instances the anatomy of the duodenal bulb and of 
the pylonis may he greatly distorted as the result of the ulceration, the 
veins of Mayo may be obliterated or dragged out of tbeir normal course, 
rlie jiviitne spliincter may he indurated wth scar tissue or swollen with 
iriflaminutorv products, and the involved portion of gut may be so fixed 
and eiitascd in tethering adhesions, that It is, in fact, diificult to detcr- 
jiiinc at sight whether the ulcer that has perforated is duodenal or 
p\ lorjc. The <ioubtfid cases are classified by some authors as duodenal 
nil era. and by others a.s pyloric ulcers, there being no criteria for these 
uw mg to tlie anatomical distortion described above. The margin 
of error in the classification of these cases may be very great as tlie 
ojierafinn of Miturc of a perforated peptic ulcer 1ms often to be per* 
{urmoil '‘Xjicilitiouhly. the saving of the patient’s Hfe, and not the 
lictcrmiiiation of the exact anatomical position of tlie ulcer, being the 
ill . >10 concern of tlie moment. 

Again, the majority of such ojK*rations, or at least the recording of 
The iKifcs. .ire undertaken by resident house-oflicers who have no 
l-.irt II id.ir interest in the case from a statistical point of view. It must 
ilierefure follou that in the drawing up of statistics dealing uitli the 
djfTcrt*nTi.ituin betueen the percentage incidence of perforated gastric 
and jierforatcd duodenal ulcers there will be wide variations owing in 
Miiiip nisliinco.s to an insufTicient scnitiiiy of tlie jiarts at openition, 
nccc-.sit.iting the interchangeable use of the terms “pyloric” and 
* duoden.'il,” or else to the preconceived and dogmatic view.s held by 
the .eiirgeon. "We would therefore adWse tliat where there is real 
ground for doubt sucli perforations should be classified as duodenal 
rather tlmn pyloric. 

Mhereas the large indurated ulcer is usimllv found in a.ssocia- 
tion with a long Idstorv of dyspepsia, the small soft type of idcer 
is more often seen in patients with a short or negative historj’ of 
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previous gastric trouble. The majority (90 per cent) of chronic 
duodenal ulcers that perforate are situated in the first part of the 
duodenum and on the anterior or antero-superior surface. About 
10 per cent of duodenal ulcers that perforate are situated on the 
posterior wall of the duodenimi. They do so when the ulcer spreads 
towards the superior or inferior surface of the gut. The perforation 
being small and slit-like renders it most difficult to find and to close 
at operation. Owing to the small size of the perforation and to the 
fixation of the gut to the pancreas or adjacent viscus, a localised intra- 
peritoneal abscess, e.g. Eubphrenic, is more likely to occur than general 
contamination of the peritoneal cavity. 

An extra-peritoneal perforation may occur with these posteriorly- 
placed ulcers, and the extravasated fluid collect in the region around the 
right kidney and produce signs of a perinephric abscess. The duodenal 
contents travel do\vnwards behind the peritoneum towards the right 
iliac fossa, producing a swelling in this region which may simulate 
an appendix abscess. "When such an abscess is drained an external 
duodenal fistula is formed. 

The majority (90 per cent) of perforated ulcers in the stomach are 
found on the anterior surface of the lesser curvature. It is rare to 
find a perforated ulcer near the cardia. \\Tien occurring in this 
position they are difficult to suture and may even be overlooked. Any 
callous ulcer that is situated in the region of the greater curvature, 
whether perforated or not, is probably malignant. 

Posterior ulcers of the stomach usually perforate superiorly at a 
point where they are not attached to the pancreas, i.e. in the region of 
the lesser curvature. Perforation may then occur into the lesser sac or 
between the layers of the gastro-hepatic omentum. Multiple perfora- 
tions occurring simultaneously have been described, but are very rare. 

Having dealt successfully with one perforation at operation, a 
further search for any other perforation should invariably be made. 
Multiple perforations are usually found close together. It is more 
common to find that the base of one large chronic ulcer has perforated 
at two separate points than that two separate ulcers have perforated 
simultaneously. It is most exceptional to find a chronic gastric ulcer 
in association with a perforated duodenal ulcer, and vice versa. In 
females a perforated duodenal ulcer is commoner than a perforated 
gastric ulcer, although the general opinion is that the reverse is the case. 

{e) Size of Perforatian. It may be generally stated that the 
larger the perforation the higher the mortality. Gastric ulcer 

VOL. I. 1 
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perforations ore ti^unlly very mucli larger tlmn duodenal ulcer perfora- 
tions; consequently the prognosis is ahvaj’3 more grave and the 
mortality higher with these gastric cases. The aperture is round, 
oval, or slit-like, and varies considerably in size. It may be a minute 
puncture, such as Avould be prodiicetl by a pin-prick, but it is usually 
from inch in diameter. Rerforations with a diameter of I inch 
or even more have been recorded. 

Perforation is a rapid procc.ss, even in chronic ulcers, and is due to 
the sinldcn sloughing of an unsupported portion of the floor of the 
ulcer secondary to a slow progressive process of devascularisation 
{Jfurst and Stewart). Immediately after perforation has occurred 
poritonitLs develops, but at first it is non-infectivc, and is produced by 
the irritant action of the acid gastric juice. 

ft is diflicult to determine how Jong it takes for this simple irritative 
peritonitis to develop into a virulent septic peritonitis, the result of the 
mvasiou of tlie peritoneal cavity by pyogenic organisms. It depends 
mKm many factors, such as the size of the perforation, the reaction and 
composition of the gastric contents, and the partial or complete floodiog 
of the peritoneal cavity. MTien foul gastric contents, neutral or 
alkaline in nature from a secondary gastritis or from the ingestion 
of alkaline drugs prior to perforation, arc free to escape through a 
largo rent in the .stomach, the onset of a \*irulent septic peritonitis can 
only he del.iycd for a few hours. When, however, the c.scapcd gastric 
juice IS strongly acid in nature, and therefore actively bactericidal, 
infection is considerably inhibited. In the average case it may safely 
be assumed that during the first twelve hours the peritonitis is non- 
infcctivc ; whore, however, a perforation has existed for more than 
twelve hours the peritoneal fluid will be infective in character. 

The amount and the nature of the fluid in the peritoneal cavity Nvill 
have an important bearing on the prognosis, as the more fluid there is 
(and partic-ularly if tliis fluid is thick) the worse the outlook and the 
hiiiher the mortality, Illien laigc accumulations of fluid are found, 
the intestines, througli being partly submerged and freely batlicd 
in the turbid irritating fluid, arc unable to form adhesions or to 
luuit off the contamination. Rlien the perforation is small and the 
^toImlcl^ IS empty a localised abscess may form. Wien the pus tracks 
upw.ards towards the diapliragm a .subphrenic abscess develop.^, while 
when it hecomes shut oil in the pclWs a pelvic abscess rc.stilt.s. 

if) Is Acute Perforation more common in Acute or Chronic Peptic 
I Jcers ? Acute perforation ma}* occur in acute or chronic ulcers, and 
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the general opinion is that in over 90 per cent of cases the ulcer that 
perforates is a chronic one. Lord Moynihan {Addresses on Surg. 
Subjects, p. 245, Saunders, 1928), dramng from his \vide experience, 
■writes as follows ; 

“The condition is therefore one of acute perforation in a chronic ulcer. It is necessary 
to be precise upon this point, for the literature of this subject contains many inaccurate 
assertions that perforation occura in acute rather than in chronic ulcers. In twelre 
consecutive years at the Leeds Infirmary (1910-1921) there were 61 deaths from 
perforation of a gastric ulcer ; in CO cases the ulcer was of the chronic variety. There 
were 117 deaths from perforation of a duodenal nicer. In 12 of these cases there was an 
acute ulcer ; in 4 of the 12 there was a chronic ulcer also, and it was in every case 
the chronic ulcer which had perforated. In 8 ca«es an acute ulcer had perforated.” 

It is Bometiines exceedingly diflBciilt at operation to determine 
whether the ulcer which has perforated is acute or chronic, as even in 
the case of acute ulcers there is always a thickened, swollen, and 
indurated area found around the margin of the ulcer. 

If perforation of acute ulcers were a common condition, simple 
closure of the rent is all that would be necessary to effect a complete 
and permanent cure in all such cases, and there would be no recurrence 
of symptoms after the patient had recovered from the effects of his 
operation. It is well known, however, that a large number of cases 
treated by simple closure experience further trouble whicli calls for 
medical treatment or for further operative interference. 


Signs and Symptoms 

The signs and symptoms produced by the perforation of a peptic 
ulcer depend upon a number of factors, the most important being the 
length of time whick has elapsed since the perforation took place. 
There are three distinct stages in the pathological process and in the 
corresponding clinical picture : 

(1) The stage of prostration. 

(2) The stage of reaction ; and 

(3) The stage of peritonitis. 

An acute exacerbation of symptoms is found in about 25 per cent 
of cases before perforation occurs. Although the partaking of a large 
meal, straining, coughing, or exercise may be influencing factors in 
precipitating perforation, on the other hand the rupture may occur 
while the patient is resting or even asleep. As stated above, this 
complication is rare when the patient is undergoing adequate medical 
treatment. 
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(1) Singe 1 — ihc stage of prostration. Tins is sometiinos called tlie 
stage of primarj’ sliock. 

“ But if the uord..‘ shock ’ is strictly interpreted it means a con- 
dition in whicli the hlood-pressnre is low, the pulse fast, and the total 
blood volume diminished. This Is not the state of patients within an 
hour or two of the occurrence of perforation. If we use the word 
‘ shock ’ to describe the appearantCy and not the state of a patient, then 
and then only can we say that the victims of a perforation sufler from 
‘ shock.’ ” (Moynihan, Abdominal Ojyerations, Vol. i, p, 22C, 1926.) 

During this stage prostration is the outstanding feature. Tlie 
symptoms which ari.se with such dramatic suddenness arc due to the 
perforation itself and to the irritation of the peritoneum by the escaped 
gastric contents. This sudden and violent irritation of the peritoneum 
produces profound reflex effects on the circulatory and nervous systems. 
It may be so severe as to cause sudden death. After an ijiterval, which 
may vaiy from a few minutes to half an hour or even up to two hours, 
reaction sets in and is followed by the symptoms due to a .spreading 
pcritoniti.s. 

At the moment of perforation the patient is .suddenly seized with 
an acute agoni.sing pain which is felt all over the abdomen, but is more 
inten.se in the epigastrium over the site of rupture. Tliis may be more 
marked on the right side when the ulcer is duodenal, and on the left 
when gastric. 

The pain is usually constant. Immediately perforation occurs the 
patient is plunged into a state of prostration. lie lies almost rigid 
and is frightened to move as he knows that the slightest movement 
u*ill aggravate the pain. Ilis face indicates the agonies he is suiTering ; 
it is anxious, pale, livid or ashen, and is batherl in cold sweat. His 
eyes are attentive and expressive of fear. The extremities arc cold 
and drenched in perspiration. Retching or vomiting is present in about 
50 per cent of cases, and is commoner with gastric than with duodenal 
ulcer. Retching may be troublesome, jiarticularly when the stomach 
is empty. Blood i.s very rarely vomited after perforation has occurred. 

The pain may be referred to the top of one or both shoulders. If 
present on the right side it would sugge.st a perforated duodenal ulcer ; 
if bilateral that a gastric ulcer situated on the anterior surface has 
ruptured. This referred pain is causwl by irritntum of the diaphragm, 
and is referred through the phrenic iier>-e to the cutaneous distribution 
of the fourth ccn.'ical spinal segment. (Zachary Cope, T/ic Early 
Diagnosis of the Acute Aldomcit, p. 13, O.xf. Med. ruhlications, 1032.) 
Such a referred pain is also present in diaphragmatic pleuris}'. It 
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is well to inquire about this pain when the diagnosis lies between 
acute perforation and acute appendicitis, as it is absent in the latter 
condition. 

The temperature is nearly always sub-normal (95-96® F.) ; the 
pulse may be normal, but is generaUy small, weak, and rapid (about 
100) ; and the respirations are shallow and thoracic in nature o^ing to 
the immobility and fixation of the diaphragm — the largest abdominal 
muscle. 

An examination at this stage udll show the abdomen to be retracted, 
and the rectus muscles may stand out, firmly contracted, with visible 
muscular intersections. The abdomen is immobile, there being no 
movement on respiration. 

On palpation the muscles are tensely rigid and board-like. This 
rigidity is universal, and extends into the fianks. On the most pro- 
longed and searching examination relaxation will not occur, even for a 
moment. AMien seen in the early stage the muscle overlying the 
perforation is particularly rigid and metal-like, and the tenderness, 
although generalised, is more acute in the region of the rupture. 

This rigidity of the abdominal muscles arises mynediaiely after per- 
foration has occurred and persists throughout this stage, the stage ofreactioti, 
and into the fiyial stage of peritonitis, when it may lessen to some degree 
ouing to toxic effects on the neuro-muscular system. 

The administration of morphia has the effect of easing the pain, 
rendering the patient more comfortable and less apprehensive, and of 
slowing the pulse-rate, but has little or no direct influence upon the 
stubborn rigidity of the abdominal muscles. Complete relaxation is 
difficult to obtain, even when a general anwsthetichasbeenadmiiiistered. 

The fluid escaping from a perforated duodenal ulcer may, by 
tracking do^rn “ 3Ioynihan’s gutter,” reproduce or mimic the signs of 
acute appendicitis. The gastro-duodenal contents, trickling out of the 
aperture in the gut, are thrust against the little “ hillock ” of the 
transverse mesocolon and deflected downwards to the outer side of the 
ascending colon to the right iliac fossa, where pooling of the fluid 
occurs with the production of signs similar to those found in many 
cases of acute appendicitis. 

In cases such as these the rigidity on the right side of the abdomen 
is more pronoimced and more obdurate than on the left side. It is 
only a question of hours, however, before the pelvis is flooded, and as 
more fluid accumulates it ascends to the left iliac fossa until eventually 
the whole peritoneal cavity is contaminated. The rigidity in such 
cases will then become diffuse. 
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(2) Stage 2— the stage of reaction. This ]ias been called tlie sta^e of 
delusion, as “ shock '* gradually passes off and there is, to all appear- 
ances, a general improvement in the patient’s condition. Pain, altliouch 
still present, is not so acute ; its sharp edge is dulled. Tlic patient 
will state that he feels better and that granted a little rest all wU be 
well. He feels warmer, his colour improves, and he loses tliat strained, 
anxious appearance. Sweating may still be profuse, but the extremities 
are now no longer chilled. A'omiting or retching, which may have been 
ver}’ troublesome, ceases. The temperature is normal, and tlic pulse 
is bounding and normal in rate. The patient is thirsty and often asks 
for a tlrink. The trained eye, however, nill detect that the alro nasi 
may he working, that the respirations arc still shallow, jerky, and 
costal in tj’pe, and that the patient lies immobile with the knees 
drawn slightly upwards. 

An examination of the abdomen will reveal that there is something 
seriously amiss, and that a condition consistent with some grave 
abdominal catastrophe is present, calling for immediate surgical 
measures. The abdominal wall is rigid to a marked degree, and is still 
board-like, tender, and flat. The pelvic peritoneum will be found to he 
exquisitely tender on rectal examination. There may be some diminu- 
tion of liver dullness. If there Is no abdominal distension and tlierc is a 
diminution of liver dullness it may be assumed tliat there lias been 
perforation of a hollow viscus. It is best to percuss in the mid-axillar)’ 
line, about two or three inches above the costal border, and if distinct 
resonance be found here then there can be no doubt that a perforation is 
present (Zachary Cope). This sign is positive in only a minority of 
all cases. In the presence of abdominal distension it is, however, of 
no diagnostic value. Shifting dullness may be detected in the flanks, 
but should not be sought for as every movement of the body produces 
agonising pain. 

It is in this stage, when apparent recovery w taking place, the 
patient is feeling better, and the temperature and puke are normal, 
that most of the errors in diagnosis occur. The physical signs, hoicci'cr, 
leave no room for doubt. 

It must be emphasised here that abdominal rigidity during this 
stage is as marked, or even more so, than it is during the stage of 
pro.stration or the stage of peritonitis, 

(3) Stage Z—thc stage of peritonitis. During .this stage of fnink 
peritonitis toxic shock is present. Vomiting returns and may he 
frequent, whilst hiccough may sometimes further distre.^w the patient. 
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Owing to profuse sweating, vomiting, and the pouring out of fluids 
into the contaminated peritoneal cavity, thirst becomes insatiable and 
the tissues become shrunken. The body is cold and clammy, the face 
is now livid, the lips purple, and sordes collect between the teeth. The 
tongue is dry, fissured, and brick-red in colour. The breath is offensive ; 
the eyes are glistening and hollow, and are surrounded by dark rings. 
The pulse becomes rapid and small, imtil eventually it is thready. The 
temperature may rise a degree above normal, or may fall ominously to 
96 or 95 degrees F. Respirations are laboured and very rapid. The 
abdomen gradually distends and becomes tense and tender, and the 
rigidity which before Avas inflexible is now more yielding. Owing to 
the advent of ileus and meteorism the movements of the intestinal 
tract gradually subside and are stilled. Flatus and feces are therefore 
not passed. Owing to the absence of peristaltic movements true 
vomiting also now comes to an end, and is replaced by regurgitation 
of ** coffee grounds ” through the mouth. There may be retention of 
urine, or, if urine is passed, the act of micturition is di6icult and painful, 
and the urine voided is scanty, loaded with albumen, and contains 
traces of indican. 

The patient may either drift into delirium followed by coma, or 
may remain acutely conscious to the end. In an average case death 
occurs two to five days after perforation. 


Diagnosis and Differential Diagnosis 

It is essential that an accurate and correct diagnosis be made in 
eases of perforation, ^yhere this is impossible it is just ss impoitast 
to recognise that there is an acute abdominal catastrophe requiring 
immediate surgical interference. The ^agnosis is not difficult and is 
probably correctly made in fully 90 per cent of cases. In possibly 
10 per cent the signs and symptoms may be equivocal or atypical, 
suggesting that some acute medical condition, such as diaphragmatic 
pleurisy, ptomaine poisoning, etc., is present, resulting in a mistaken 
diagnosis and a lost opportunity of dealing surgically with the lesion 
without delay. 

If the patient gives a histoiy of previous gastric trouble, and 
especially if he has been treated medically for peptic ulcer, the advent 
of a sudden agonising abdominal pain, followed by prostration and 
abdominal rigidity, should leave no doubt that this is a case of acute 
perforation. 

In cases where there is no previous history of indigestion, or where 
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the patient, being in the throes of intense suffering, is unable to give a 
coherent or satisfactory account of his past or present symptoms, tlie 
diagnosis may present certain difliciilt features ; but if the physical 
examination is conducted methodically it uill be apparent that an acute 
surgical condition is present, demanding immediate laparotomy. 

The stage of reaction is still too often the stage of dehtsion in ichich a 
icrong diagnosis is made. But if abdominal rigidity and tenderness are 
still present, and all the local signs are even more definite and more 
positive than in the first stage, the diagnosis should not be influenced 
by the patient’s assertion that tlie pain is better and that his condition 
is improving. 

In the third stage the dia^osis uill never be in doubt, as it is 
unmistakably one of generalised peritonitis. 

Differential Diagnosis, 

(1) Medical conditions which simulate acute perforation, and in 
which operative interference is definitely contra-indicated : 

(а) Colic. 

(i) Renal. 

(ii) Biliarj*. 

(ui) Intestinal. 

(iv) Lead colic. 

(б) The gastric crises of tabes. 

(c) Ptomaine poisoning. 

(f/) Acute indigestion. 

(c) Acute thoracic diseases. 

(i) Acute diaphragmatic pleurisy. 

(ti) Acute lobar pneumonia. 

(iii) Acute pericarditis. 

(iv) Coronary thrombosis. 

(v) Dissecting aneurj’sni of the thoracic or abdominal aorta. 

(/) Acute alcoholism. 

{g) Meningitis. 

(2) Surgical conditions which demand operative treatment, hut 
which arc at times diflicult or impossible to distinpiish from acute 
perforated peptic ulcer : 

(a) Acute appendicitis. 

{l>) Acute hromorrliagic pancreatitis. 
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(c) Acute intestinal obstruction. 

(d) Acute infection of the gall-bladder. 

(e) Mesenteric embolism or thrombosis. 

(/) Ruptured ectopic gestation. 

(g) Acute diffuse peritonitis from any cause. 

(7i) Acute exacerbation of a chronic gastric or duodenal ulcer. 

Medical Conditions, (a) Colic. It is very nnltkely that renal, biliary, or intestinal 
colic will cause difficulty in diagnosis or be mistaken for an acute perforation. Thb 
cannot, however, be eaid of lead colic, which often closely resembles a perforation. 

In renal colic the pain may be intense and collapse profound, but the abdomen is 
not universally rigid and tender. There may be some rigidity over the aficcted kidney, 
but it is of an intermittent nature. There is considerable restlessness, but the move- 
ments of the body do not aggravate the pain ; they rather tend to afford relief- The 
radiation of the pain downwards into the groin may be significant, as may be a previous 
history of haimaturia or urinary trouble. There is no diminution of liver dullness, and 
the pelvic peritoneum is not tender on rectal examination. 

In biliary colic there will be a past history of gall-bladder disease rather than of 
peptic ulcer. The pain, which is localised to the gall-bladder, may be acute and 
prostrating, colicky in nature, but continuous between the sharp bouts. It is mainly 
localised to the right hypogaatrium, but radiates to the back between the shoulder 
blades and upwards into the right scapular region. 

Durmg an attack of biliary colic the patient writhes in agony, restlessness U very 
marked, and retching, or vomiting of frothy bile, may be incessant. 

On examination there may be some tenderness and rigidity which is localised to the 
upper right gnadrant of the abdomen, but there is not that universal and inffezible 
rigidity of the abdominal muscles nor is any tenderness elicited on rectal examination. 

Lead colic differs from the above forms of colic in that there is generalised abdominal 
rigidity and tenderness, but the rigidity appears to be, and often U, definitely less 
continuous and le&s absolute than in cases of perforated peptic ulcer. 

The abdomen is retracted and bard, but by maintainuig a firm and even pressure 
with the hand there will be some yielding here and there. The pain is colicky in nature 
— not continuous. There may also be a history of intermittent intestinal colic 
associated with a severe form of constipation. The patient may admit that his work 
brings him in contact with lead, and the blue line of lead poisoning may be evident 
on the gums. Even after the patient has finished working with lead for a very long 
time this indication will persist. 

If when the blood is examined punctate basophilia is found in addition to a secondary 
anremia, this will constitute valuable corroborative evidence, as it is present only during 
the acute stages of lead poisoning. 

(6) The Gastric Crises of Tabes. In this condition there b little or no abdominal 
rigidity or tenderness, and there may be a previous hbtory ot syphiUs. It should, 
however, be remembered that peptic nicer and tabes may co-exbt. 

(c) Ptomaine Poisoning. Here vomiting, abdominal pain, and collapse are present. 
There b, however, no generalised abdominal rigidity, liver dullness is not impaired, 
the pelvic peritoneum is not tender, nor b there, as a rule, any previous hbtory of 
clironic indigestion. 

(d) Acute Indigestion. The diagno^ of some forms of acute indigestion, attri- 
butable to dietetic errors, and particularly where there b severe epigastric pa n 
associated with collapse and extreme pallor, may be confusing, and may even lead to a 
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tentative diagnosis of perforation. The history in such cases and a careful physical 
examination will avoid the jwrformance of any onneecssary operation. 

During the most acute phases of an exacerbation of a chronic peptic ulcer, the 
signs and symptoms of perforation raay also I>c mimicked. 

(f) Ar<ite Thoracic /iiseosra. Kach of the diseases mentionctl under this heading 
may, in its initial phase, simulate perforation. This is especially so in diaphragmat'e 
pleurisy and lohar pneumonia. In these diseases, however, the onset is le*s violent 
and sudden, and alKlominal rigidity, although pre.«ont, is not generalised and is less 
aljsolute. On steady pressure with the hand, rigidity will give place to relaxation, 
particularly on c.TpiratioD. The face is flusboil. there is a high colour and a cyanotic 
tinge in the cheeks, and herpes may appc.ir round the lips. The tempraturc is high 
from the start — 103*-104*F. — and respiration is hurried and increased out of propor* 
tion to the puDe-rate. This pulse t respiration ratio, normally four to one, hecornes 
three or two and a half to one. Physical signs may l>o present on examination of the 
chest, hut are, as a rule, difficult to detect at the inception of the.sc di«ea«es. 

In cases of donht it is best to wait a few hours, to call in further mctlieal advice, 
and to conduct another careful examination. The temperature, pulse, and respirations 
are recoriled every hour on a special chart. 

Surtfioil CojidiVions. (a) Aculr Appcndt'dlis. diagnosis of acute ap{>endicitls 
is sometimes made in cases of pcrfor3te<i duodenal ulcer. This is especially so when an 
e.xnmi«ation is conducted shortly after perforation has occurred, or during the stage 
of reaction. As previously described, tbo escaping duodenal contents may ho de llected 
to the right iliac fossa in the first Instance, and collecting there may produce stgtvs 
and symptoms which may be difficult to distinguish from those of acute appendicitis. 
Although the local eigos may simulate appendicitis, a careful con«idetatioa of the 
history and the order of onset of the symptoms will assure a correct diagnosis in the 
niajofity of caica. 

The onset of appendicitis is usually instdioos, and the initial epigastric pain enm- 
plainesl of by the patient is often mild iti character. This U in contrast with the acute, 
sudden, agonising epigastric pain, followed by abdominal rigidity, which is seen In 
perforation. Again, shoulder p.tin is very rarely felt in cases of appcmlieitis. Never- 
theless, the sequence of epigastric pain, nausea, vomiting, anti pain in the right iliac 
fossa, which is seen shortly niter the perforation of a duodenal ulcer, may be sufficient 
in some instances to confu«o the issue and le.id to removal of the appendix liefon- tlif 
true lesion has l>een discovered. 
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accompanied by marked toxajmia. A mild degree of jaundice is present in slightly 
Jess than 50 per cent of published cases. Grejr Turoer has drawn attention to ecchy- 
moses which may occur in one or both loins in late cases. Vomiting is often continuons 
and of the obstructive type. VTien the stomach is empty retching may be intractable. 
The urinary diastase is stated to be increased ten times or more. 

A diagnosis of acute perforation is often made in cases of acute hcemorthagic 
pancreatitis, as the latter condition, owing to its rarity, is seldom home in mind. In 
such a case if the possibility of the condition is considered, the diagnosis at once appears 
obvious. 

(c) Acute Infeslinal Obstruction. In the early stages of obstruction the abdominal 
wall is usually flaccid. As the obstruction progresses there may be distension, varying 
with the site of the obstmcting agent. Prom the very first, vomiting is a most charac- 
teristic feature. The alterations in the character of the vomited matter — stomach 
contents, bile, dark fluid, and faiculent vomit — will at once suggest that an unrelieved 
obstruction is present. In acute perforation there may be vomiting, bat it is never 
fiDculent. 

(d) Acute Infiammatory Conditions of the Gall-htadJer. These may be very 
difficult to distinguish from perforation, particularly the acute obstructive types of 
cholecystitis which are associated with severe vomiting and epigastric pain. The signs 
in acute diseases of the gall-bladder are, however, more localised to the right upper 
quadrant, and occasionally an enlarged gall-bladder can be palpated. The symptoms, 
too, are not so severe as those of perforation, although vomiting may be nncontroUable. 
The past history would suggest gall-bladder trouble rather than peptic ulceration. 

(e) Mesenteric Emholistn or Thromhosis. Both these conditions produce sudden 
violent abdominal pain which is followed in a short time by prostration. VTien the 
bowels are evacuated blood will often be foond to be present in the stools, or these 
may be almost wholly composed of blood. The abdominal pain is constant and fairly 
difiuse, but at intervals it becomes colicky in satare. 

On examination the rigidity and tenderness will be found to be very much less 
than in cases of acute perforation. A deathly pallor accompanies other signs 
and symptoms found with a severe internal hsmorrhage. The pulse will be 
quick^ — steadily rising — and weak, the temperature sub-normal, and the respirations 
shallow. The collapse, which is present from the first, shows no improvement but 
rather increases with the passage of time. Through the tender and slightly rigid 
abdominal muscles a diffuse, ill-defined tumour — clotted blood filling the gut — may 
be felt. There may be a history of cardio-vascular disease, or of previous embolism 
elsewhere. 

(/) Ruptured Ectopic Gestation. In such cases there may be a history of irregular 
periods, bnt this is by no means always the case. Shortly after the rupture there is 
fainting, collapse, and severe abdominal pain which is chiefly localised to tho hypo- 
gastrium. On examination there will be sigiis of internal hremorrhage, blanching 
of the lips, tongue, sclerotics and nails is noticeable, and there may be air-hunger. 
There is, as a rule, absence of shdominal rigidity, but some tenderness will be elicited 
on palpation. The lower half of the abdomen often feels tumid. The temperature may 
be normal or sub-normal, and there is usually considerable acceleration of the pulse- 
rate. Respiration is quick and shallow. 

On rectal examination there will be some tenderness in the pouch of Douglas, while 
on vaginal examination the cervix and uterus may be found to be slightly enlarged 
and of softer con-sistency than usual. If the rupture b recent no definite pelvic tumour 
can be identified in the majority of cases. 
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Pre-operative Treatment 

As soon as a diagnosis of acute perforation has been arrived at, the 
following measures are adopted while arrangements are being made 
for immediate operation : 

(а) llorphin, ] gr., with atropine, -V gr. ; omnopon, 1 gr., with 
scopolamine, tj? gr * ", or any pre-an.Tsthetic of choice, is first 
injected. 

(б) The patient is placed in Fowler's position and maintained in 
this position while being transferred to the operating theatre. 

(c) Xo fluids are given by the mouth. 

(rf) 100 cc. of G per cent saline and 100 cc. of 10 per cent glucose 
arc injected intravenously. 

(c) A catheter is passed to ensure that the bladder is empty. 

(/) The abdomen is prepared. This may be commenced shortly 
after the injection of the pre-anaesthetic and when it is evident that 
some relief of pain has been afforded ; but it is best to defer the pre- 
paration of the abdomen until the patient is under the anrosthetic, 
i.e. in the operating theatre. 

{(/) The blood-pres.sure, both sj-stolic and diastolic, should he 
recorded, and this information should be handed to the anrcsthetiat 
as, if the blood-pressure is low, it may influence the choice of antestbctic. 

(/<) The mouth should be tlioroiighly waslied out with some mild 
antiseptic lotion before the anaisthctic is administered. 


Operative Treatment 

The following operations arc pcrformetl for acute perforated peptic 
ulcer : 

(!) Simple suture. 

(2) Suture followed by gastro-jejunostomy. 

(3) Exci.sion of the ulcer and suture (pyloropla.sty). 

(4) Partial gustro-duodcnnl rc.'^cction. 

(5) Temporarj’ gastrostomy or duodeno.stomy. 

Certain points in the technique of the.«e various operations employed 
for perforation, including the advantages, the disadvantages, the 
immediate results, and the relative merits of each, will now be dbeu'sed. 
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Simjile Suture 

Tliis operation is simple and quick to perform, and does not 
necessitate any special experience or skill in abdominal surgery ; 
nor does it subject tbc patient to prolonged anesthesia. The opera- 
tion aims at ^varding o5 the immediate danger in a patient who is 
gravely ill, while subjecting him to the minimum amount of operative 
trauma. This heing the case the prognosis should be good — ^the 
strongest for the performance of this operation. Although no 
special measures are undertaken to guard against the onset of late 
complications, such as pyloric stenosis, the end-results are, on the 
whole, fairly satisfactory. Approximately 40 per cent of such cases 
are symptomatically cured ; 30 per cent will have recurrent symptoms 
necessitating treatment by dieting and with medicines ; whilst a further 
30 per cent will develop complications requiring further operation. 

Those who discountenance this operation state that in certain 
instances there vdW be almost complete occlusion of the gut follomng 
suture, necessitating a primary gastro-jejunostomy to overcome the 
obstruction. 

The advocates of simple suture afiirm, however, that immediate 
stenosis follouing closure of the perforation does not usually occur to a 
degree which would hinder the emptying of the stomach, and that should 
pyloric stenosis supervene at a later date, it could be satisfactorily 
dealt with, the patient being in a fitter condition to Avithstand the 
operation. The replies by a large number of American surgeons to 
Guthrie’s questionnaire with regard to the advisabiKty of performing 
a primary gastro-jejunostomy show that the majority are conservative 
and favour the operation of simple suture alone. As far as the mor- 
tality is concerned, a great deal ^vill depend upon the time which 
has elapsed since perforation occurred. Therefore a series containing 
a large number of late cases will, of necessity, have a higher percentage 
of deaths. It is claimed, however, that the mortality from simple 
suture is lower than that of any other operation which is performed 
for perforation. 

The Operative Technitpte of Svnple Suture 

There is a choice of three incisions : 

(1) Mid-line. 

(2) Paramedian. 

(3) Transrectus. 
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I’rc-operativf Treatment 

As soon as a diagnosis of acute perforation has been arrived at, the 
following measures are adopted ivliile arrangements are being made 
for immediate operation : 

(а) Jlorphia, } gr., with atropine, gr. ; omnopon, J gr., with 
scopolamine, -jin gr. ; or any pre-anresthctic of choice, is first 
injected. 

(б) The patient is placed in Fowler’s position and maintained in 
this position while being transferred to the operating theatre. 

(c) Xo fluids are given by the mouth. 

(d) 100 cc. of G per cent saline and 100 cc. of 10 per cent glucose 
are injected intravenously. 

(c) A catheter is passed to cn.surc that the bladder is empty. 

(/) The abdomen is prepared. This may be commenced shortly 
after the injection of the prc-anrcsthctic and when it is evident that 
sonie relief of pain has been afforded ; but it is best to defer tlic pre- 
paration of the abdomen until the patient is under the anrcsthetic, 
i.e. in tlic operating theatre. 

((/) The blood-pressure, both systolic and diastolic, should be 
recorded, and this information should be liandcd to the anaesthetist 
as, if tbc blooil-ptessure is low, it may influence the choice of anaesthetic. 

(/i) Tlie mouth should be thoroughly washed out with some mild 
antiseptic lotion before the anrcsthetic is administered. 


Operative Trcalmevt 

The following operations arc performed for acute perforated peptic 
ulcer : 


(1) Simple suture. 

(2) Suture followed by gastro-jejunostomy. 

(3) E.\'cision of the ulcer and suture (pyloroplasty). 

(4) Partial ga.strO'duodenal resection. 

(5) Temporar)’ gastrostomy or duodenostomy. 

Certain points in tbc technique of these various operations employed 
for perforation, including the advantages, the disadvantage.*?, the 
immediate result.*?, and the relative merits of each, will now be discussed. 
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Simple Suture 

Tliis operation is simple and quick to perform, and does not 
necessitate any special experience or skill in abdominal surgery ; 
nor does it subject tbe patient to prolonged anajstbesia. Tlie opera- 
tion aims at warding of! the immediate danger in a patient who is 
gravely ill, while subjecting him to the minimum amount of operative 
trauma. This being the case the prognosis should be good — ^the 
strongest plea for the performance of this operation. Although no 
special measures are undertaken to guard against the onset of late 
complications, such as pyloric stenosis, the end-results are, on the 
whole, fairly satisfactory. Approximately 40 per cent of such cases 
are symptomatically cured ; 30 per cent will have recurrent symptoms 
necessitating treatment b}’- dieting and mth medicines ; whilst a further 
30 per cent will develop complications requiring further operation. 

Those who discountenance this operation state that in certain 
instances there will be almost complete occlusion of the gut following 
suture, necessitating a primary gastro-jejunostomy to overcome the 
obstruction. 

The advocates of simple suture afiirm, however, that immediate 
stenosis following closure of the perforation does not usually occur to a 
degree which would hinder the emptying of the stomach, and that should 
pyloric stenosis supervene at a later date, it could be satisfactorily 
dealt wth, the patient being in a fitter condition to withstand the 
operation. The replies by a large number of American surgeons to 
Guthrie’s questionnaire with regard to the advisability of performing 
a primary gastro-]’e]unostomy show that the majority are conservative 
and favour the operation of simple suture alone. As far as the mor- 
tality is concerned, a great deal will depend upon the time which 
has elapsed since perforation occurred. Therefore a scries containing 
a large number of late cases will, of necessity, have a higher percentage 
of deaths. It is claimed, however, that the mortality from simple 
suture is lower than that of any other operation W’hich is performed 
for perforation. 

The Operative Technique of Simple Suture 

There is a choice of three incisions : 

(1) Ikfid-line. 

(2) Paramedian. 

(3) Transrectus. 
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I would favour tlie mid-line or right paramedian incision. The 
mid-line incision gives^amplc exposure and can be rapidly and securely 
closed. 


Search for the Perforation. On opening the peritoneal cavity there 
may be an escaj)e of gas, or the whole w'ound may be quickly flooded 
with the fluid contained in tlic abdominal cavity. 

Tlic edges of the iiwision should be well retracted by the assistant’s 
hands, whilst the surgeon grasps the stomach in his right hand and 
draws it over to the left to bring the pylorus and duodenum better 
into view. In most cases the perforation is easily seen. It may be 
circular or oval, and may vary considerably in size, although it is usually 
about a quarter of an inch in diameter. 

Tljrough this rent the gastric contents will be seen to pour, inter- 
mittently or continuously. In the immediate vicinity of the perforation 
the gut will appear oedernatous and tluckened with inflammatorj’ 
e.vudatos. The ulcer itself will be felt to be Iiard and leathery*, and this 
induration may involve a considerable portion of the viscus. If the 
j)erforation does not at once come into view, a methodical soarcli of the 
wljole stomach and duodenum must be made. 

The aperture may be plugged by a portion of omentum, glued to 
an adjacent viscus, scaled off with flakes of lynnpb, or be situated in a 
sojiiewhat inaccessible position. 

The continuous welling up or gushing of fluid from one particular 
spot may lead to its detection. As tlie ulcer is liard, any localised 
induration in the stomacli or duodcntiin should be carefully palpated 
and inspected, in order to discover the site of the ulcer. TIjc possibility 
of more than one ulcer, or simultaneous multiple perforations, being 
present should be borne in mind. There may also be perforation of a 
posteriorly-situated ulcer into flic lesser sac. It is possible for an ulcer 
thus placeil to perforate and for the contents of the stomach to floml 
the lesser sac, and the fluid pour out through the foramen of Winslow 
and contaminate the general jfCTitonca! cavity. The exact site of 
perforation is difiicult to find in these case.s, and even more di/Ticult 
to close. 

A rarcfii! mental note mu«t be rnadc of the iireci** eituatlon of the ]>erfor3tion, 
the dianieltT of the nperlurr, tlie rliararteriuics of the ulcer anil the surrounding 
wall, and the extent of the jK-ritooeal conUminatfon. These should l>e recorded in 
the note^ of the ca<e n« soon as the 0 ]>eralion is complete*! and while the details ore 
still fre^h in the mind of the operator. It is well, tfto, to make a small diattram of the 
stomach and duodenurn, on which to imficate the site of the rupture. This is very 
ii*eful for future reference and /or staU«tifaI purposes. 
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F.j T<.— i'cRmiATei) G*«Taic IVni. Tiie I'eaniaino'i iii« mm t'U'’tsn 
»T i i'triM nr C'u><D.r'*rruet> iTriaarfran L»«»riiT Krrrie*. Thk 
PiTrn* Ij 5* at rraricca Kcivrokccb »t t CovTiimr* S(Rcvi(rMn.Mt 
SrTT*t nk *t M OiiMtu C»»rt. 

Methods of ClosUuj the Pcrforathn. The fluhl in the immedmto 
vicinity of tlic stomach is mopped up ns far os possible, and the per- 
forated portion of gut is brought well into view, and steadied with the 
liand ready for suture. 

R’here possible the perforation should he closed in such a way as to 
prevent narrowing of the stomach or duodenum, i.e. in the transverse 
rather than in the longitudinal nxK Where it is found easier and more 
expeditious to introduce the sutures in the loiigitudinal axis, however, 
there should be no hesitation in adopting this methofl, even though it 
may pro<luce a certain degree of stenosis. 

The suturing is perforraet! with a .strong half-cur\-c<l intestinal 
needle (atraumatic for preference), carr}’ing a strand of fairly 
thick 20-day cliromic catgut. Rlierever possible the sutures are 
introduced into Iicalthy tissue in the vicinity of the |>erforation, to 
prevent cutting out and to ensure finn closure. It is customary* to 
close the rent with a series of closely-placc<I intcmipted I/?njl>ort or 
mattTcss sutures, as depicted in figures 7C, 77, 78, 70, 80, 81, 
82, 80 and 84. Tlio first line of sutures may Imj rcirdorcod by a 



ABDOMEN 


241 


series of interrupted Lembert sutures, and further supported by an 
omental graft or tags of adjacent omentum. A purse-string suture is 
not recommended for closing the perforation, except perhaps where 
the perforation is very small and the surrounding oedema and induration 
are negligible. 

It should never be employed for a laige perforated callous ulcer, 
as, on attempting invagination, the tissues uuU be foimd to cut out. 
Again, a purse-string suture ^vi^ often interfere with tbe blood supply 
to the edges of the sutured ulcer. 


Cleansing the Peritoneal Cavity. Irrigation of the peritoneal 
cavity has heen -wisely abandoned, as it prolongs tbe operation and 
increases shock. The irrigation may be harmful in disseminating 
infected fluid and in actually diffusing any localised peritonitis which 
may he present. I have abandoned systematic mopping out of the 
abdominal cavity unless food particles are found in the contaminated 
fluid or have become lodged between the coils of intestine. 

During operation an electric suction apparatus may be used by the 
assistant to remove any large accumulation of fluid, or if this is not 
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nvniinble Cripps pads may be inserted into oacli flank at the commence- 
ment of the operation and removed at intervals as they become 
saturated. 

Dratnopc. In cases of doubt it is best to drain t!ic pelvis 
tlirougli a small supnipubic stab wound. Alljcn the perforation is 
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recent and there is little contamination, drainage will not be nccessarj*. 
The tube is removed at the end of 24-18 hours. Insertion of a 
drainage-tube through the lower end of the epigastric incision is not 
advisable, ns it predisposes to Infection of tlic wound and post-operative 
ventral Iiornia. 

Closure of (he iro^m/. The wound is dosed in the usual manner 
with a continuous stitch for the peritoneum, tension sutures, and 
intemipted sutures for the anterior sheath of the rectus muscle. A 
few widely-placed interrupted sutures of silkworm-gut will sufficiently 
approximate the skin edges. A small wisj) of glove-nibher or corni- 
gated tubing may be placc<I at the lower end of the wound to drain the 
subcutaneous tissues. In desj)er.itc cases where the patient appears 
moribund at the completion of the operation this method of suture is 
too protracted, end the abdomen should be c.xpeditiously closed uith 
intcmiptcil through-and-througli silver-wire tension suture.^, wliich 
have been found in practice to be very satisfcctoT)* in such cases 
(see p.agc 1232). 


Suture follotccd by Primary Ga<drO'Jejum^lomy 

A short-circuit operation may he indicated wlien, on the completion 
of the suture of a perfonition in the pyloric region or in the ducMlonuni, 
stenosis nppe.ars to be complete. 
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I have performed suture and primary gastro-jejunostomy on very 
rare occasions only, when suture of the perforation had produced 
occlusion of the pylorus or duodenum and when all the conditions 
present were very favourable. There are, however, a number of 
surgeons who consider the addition of gastro-jejunostomy to be an 
essential step which should be omitted only in desperate cases. Their 
claims for the routine performance of this added procedure are worthy 
of consideration, not only on the strength of published statistics, but 
for other reasons which we will now discuss. 

The advocates of this method state that gastro-jejimostomy does 
not increase the mortality in early cases, in spite of the operation being 
protracted, but may rather reduce it, and that instead of spreading 
the infection it tends to diminish it. 

Gastro-jejunostomy, in addition to overcoming any immediate 
apparent obstruction produced by the infolding of the ulcer, relieves 
the tension on the line of suture, and plays an important part in pre- 
venting the onset of such complications as recurrence of perforation, 
pyloric stenosis, and severe hjcmorrhage. The short-circuiting, by 
relieving intra-gastric tension and by increasing the alkaline content 
of the stomach, assists the process of healing of the ulcer and augments 
the chances of a permanent cure. 

When suture alone is performed they state that the ulcer will fail 
to heal in a higher percentage of cases, thus prolonging invalidism, 
demanding protracted courses of medicinal treatment, and frequently 
secondary operation. 

The exponents of suture and primar}' gastro-jejunostomy assert 
that post-operative convalescence is generally uninterrupted, smoother 
and quicker than nhen simple suture alone is employed, and that serious 
post-operative complications are less frequent. They consider that 
the incidence of anastomotic ulcer has been exaggerated and that the 
late results are much better than those which follow simple closure. 

The champions of this operation are numerous and have published 
statistics of their respective death-rates wth the two operations. Here 
are the figures submitted by four surgeons. 

Death-rate. 

Surgeons. With suture. With suture 

-\-gaslro-jej imosto7ny. 

5 % 

3 % 

0 % 


Deaver and Pfeiffer . 
Slorrison . 

Platou 


17 % 

47 % 

20 % 
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Xot cvc!\ the n\ost ardent advocates of sxiturc \vith primary gastro- 
jejunostomy would, however, adwe its perfonnance under the following 
conditions : 

(n) When there is generalised peritonitis. 

(6) When the patient is taking the anassthetic badly. 

(c) When the operation presents great technical difficulties, e.g. the 
patient is fat and there is a perforated gastric ulcer associated rvith 
considerable fixation of the stomach posteriorly. 

(d) When the patient is aged or in very poor physical condition. 

(c) When intoxication is advanced. 

if) ’IMicn the operator has had btit little e.xpcricnce in abdominal 
surgeiy. 


E7ciaion of the Ulcer and Suture {P^hTopJasty) 

In this operation the ulcer is completely excised, the incision being 
made tlirough adjacent healthy tissue, thus often rendering closure of 
the wound in the gut comparatively simple. The suture of this healthy 
tissue is quickly, safely, and easily done, and only takes a few extra 
minutes. The aperture which remains after excision of the ulcer is 
closed in such a way that tlic lumen of the gut is acttially increased 
in size, thus preventing the subsequent formation of stricture at the 
site of the suture. 

Tlie advantages of this operation arc therefore apparent for tlieso 
reasons : the ulcer is cxciswl, rendering hiemorrhage, recurrence of 
perforation, and the onset of ulcer-cancer most improbable ; and by 
performing a plastic operation subsequent pyloric stenosis cannot 
occur. As a routine procedure, however, it has certain disadvantages. 

(rt) It can only be jwrfornicd in selected cases. 

(b) Adhesion or fixation of the ulcer to tlie posterior alxlominal 
wall may make mohilisation difficult, and the operation protracted or 
even imjwssiblo to perform. 

(c) When a large callous ulcer is completely e.xcised udth a healthy 
margin of tissue, the resulting gap may be very great, and approxima- 
tion of the edges present considerable difficulty. The closure may 
eventually be possible only by producing a considcmblc degree of 
ten'^ion on the suture line, which is a subseqjient source of anxiety and 
a jKisriblc danger, as a sccondaiy perforation may result from the 
sutures cutting out, or from a jwrtum of the sutured area becoming 
ganiirenous and sloughing. 
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[d) A secondary peptic ulcer may develop at the site of the plastic 
operation and lead to the formation of a stricture, or necessitate further 
operative interference. 

This operation was advocated by Dowden [Edin. Med. Jt, ii, 145, 
1909), but has had very few BUpporters. Its performance may be 
indicated, however, when the perforation is small and accessible, when 
the gut wall immediately around is healthy, when plastic closure would 
seem to present no technical di£Bc\ilties, and when the condition of the 
patient is generally satisfactory. 

Dowden had no deaths in his series. Dimbar shows that the 
operation in his hands has given most gratifying immediate and late 
results. Moynihan records 22 cases with only one death (a mortality 
of 4*5 per cent). Barger (Stockholm) in a series of 78 cases had a 
mortality of 11*5 per cent, but lost none of 45 cases which were 
operated upon within six hours of the occurrence of the perforation. 
■Williams and Walsh {Lancet, ccxviii, 9, 1930), however, record the 
very high operative death-rate of 33 per cent. 


Partial Gastro-Diiodenal Besection 

von Haberer {Wien. Iclin. Wodt., xxxii, 413, 1919) was the 
first to perform and advocate partial gastro-duodenai resection for 
perforated peptic ulcer. It appears that this method is gaining in 
popularity in certain continental clinics, but as far as can be ascertained 
at the present moment, there are very few English or American surgeons 
who would perform such an extensive operation for acute perforation 
when simpler measures of saving the patient’s life are available wth, 
moreover, less operative risk. 

This operation, as performed by certain experts in gastric surgery 
in clinics devoted to such work, demands further investigation as it 
shows a surprisingly low immediate death-rate, and a high percentage 
of ultimate cures far exceeding the late results obtained by adopting 
more conservative measures. 

The plea made by these continental resectionists for this method is 
that multiple peptic ulceration is a very much commoner disease on 
the Continent than it is in England, and that perforated duodenal 
ulcer is there often associated with chronic gastric ulcer, with multiple 
erosions of the pyloric segment of the stomach, or with acute ulcerative 
gastritis and duodenitis. Also that recurrent perforation is frequent 
after simple closure, and a large majority of cases so treated require 
subsequent gastrectomy. Again, many cases develop gastro-jejunal 
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ulceration after sliort-circult operations, often necessitating a sccondarv 
gastric resection •which is cxcecdiiigly difiicult to perform and whicii 
is follo^ycd by a Ingh death-rate. 

Judine (1033), of JIoscow, the most ardent advocate of partial 
gastrectomy for perforated ulcer, reports tliat in his last 212 patients 
1 CS were treated by gastrectomy, rrith onU' 0 per cent of deaths. Hoche 
and Marangos (Arch.J. Uhi. Chir, Ap., 02C, 1932), of Vienna, describe 
18 cases treated by partial gastrectomy with a mortality of 22-4 per 
cent. Tlicy collected from puWishcd records 403 cases subjected to 
resection within 12 hours of perforation, and found that only 9 per cent 
of these patients died. Convincing as these figure.^ are, we feel that 
most BritLslj surgeons are in agreement with Gilmour and Saint {Br. JL 
tSurg.., Vol. xx, p. 78, 1932-3) who write on this subject ns follows : 

“ Even’ furppon must be imprewJ by tb** figures quote<l above, since In fiom<s scrip? 
tbe moTtaiily is tlma ibat nsuUin;* from the trratment of the perforated ulcer 
liy the sunplc-st possible method — mmely, lapirofomy and suture. It is obviou?, 
however, that such results can only l»c obtained where the operator has more than 
average ability and experience in gastric nurnefy, quite opart from the fact that the 
pati'-nt's general condition rniut l>e goo*!. 

The sphere of pjrti.at g.i?tre?tomy as the treatment for perforated ulcer muit 
necewrily !« always nstricted to clinics specializing In ga<trie surgery. Wo are quite 
sure that it would l>c iinwiv; for the average genera! surgeon to attempt to eU.iblMh 
this large revction operation as hU eoutine treatment for perforated ulcer, and think 
he would Iks well advised to content Iiim<elf with some le?.? formid.ahle procedure. 
Wo think our experience of a Ov per cent mortality in oases operated U[«in uniler 
twelve hours, with a total mortality of 4*7 i>et cent, fully justifies the BiTnple--t ojn-rative 
measures— that Ls, suture alone.” 


Temporary Gastrostomy or Daodenostooty 
I have ircrfomied temporary gastrostomy in one case of perforated 
gastric ulcer. 

The patient was a man of 40, with a large psTforation of the stomach of n>m<’ 1 2 hours 
duration. He was in poor condition and was taking the an.Tsthctic very l«dly. Simple 
suture was attempteil, but had to be olondoned as the margins ol the ulcer were soft 
and frwble, and the sutures persistently cut out, Wding to much trsuma and bleefling. 
.Vn attempt was made to orcludc the rupture with an omental graft, but owing to the 
size of the opening in the stomach and the diRicuIty experienced in keeping the pralt 
in position, thts method pros’ed unsatisfactoiy and h.vl also to Is* abandoned. 

A rubber tuls?, Large enough to fit snugly into the rent, was intnxluceil through the 
stomach into the duixlenum to serve as a pin? and as a temporarj' pastn>sfomy, .Six 
weeks Liter it was possible to re-oj>en the abdomen and perform a partial gastrectomy. 

” When perforation of a gastric ulcer has resulted in a hole more 
than lialf a centimetre wide, and the surrounding stomach wall i? cheesy 
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with inflammation, it is wasto of time to attempt closure by sutures. 
A rubber catheter passed through the hole and do^vn into the 
duodenum will serve both as a stopper and as a means of gi’tdng 
imlimited fluids. Lives will be saved in this way which would be 
lost by conscientious orthodoxy.” (Kejmes, St. Bart's. Hasp. Jl., Jan. 
1934.) 

In desperate cases, therefore, wlicn the opening is very large and 
its margins are cndematous and friable to a degree, such an emergency 
method can be expeditiously performed with a fair prospect of tiding 
the patient over the critical stage of his illness, until his condition 
permits of dealing Ti^ith the ulcer by a more radical method. 


In summing up these considerations we would advocate the opera- 
tion of simple suture, irrespective of (o) the time factor — the time that 
has elapsed since perforation occurred ; (6) the nature of the rupture — 
whether large or small, with margins friable or indurated ; (c) the site 
of the perforation — whether gastric, pyloric, or duodenal ; and 
(d) the general condition of the patient — whether good, poor, or bad. 
Gastro-jejunostomy should be performed only in those cases where 
closure of the perforation has resulted in complete occlusion of 
the pylorus or duodenum. 


Prognosis 

This udll depend upon : 

(1) The amount and nature of the fluid in 0ie stomarJi. The fuller 
the stomach is at the moment of perforation, the worse the outlook. 
The mortality is always higher where large quantities of fluid have 
escaped from the rent, as this of necessity produces a generalised 
peritonitis. 

(2) The size of the perforation. Here again, the larger the per- 
foration the poorer the prognosis. The mortality is 3 to 4 times greater 
with large perforations. 

(3) The time factor. The time that has elapsed between the per- 
foration and the operation is the most important single factor in the 
prognosis, as all published statistics will prove. The following are the 
figures given by Shawan : 
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Time Factor 


Hours elapsing before 
operation. 

Itecocered. 

Dial. 

Total. 

Mortalilg 
per cent. 

Under C 

92 

11 

103 

10-G 

7-12 . 

. 67 

11 

GS 

IGl 

13-18 . 

11 

11 

22 

50"0 

19-24 . 

7 

7 

14 

50-0 

Over 24 

. 5 

13 

18 

72-2 

Xot determined 

0 

o 

2 

1000 


(4) Postlioii of the ulcer. The jirognosis will depend partly upon 
the anatomical site of the rupture. It is best uith anteriorly-placed 
duodenal ulcers, and becomes progressively worse wth those situated 
upon the lesser cun*aturc of the stomach, than with those in the pyloric 
region, whilst wtlmipturc of an ulcer situated on the jwstcrior wall oftlic 
stomach or duodenum, and particularly when associated with fixation or 
|)cnctration of tlic pancreas or an adjacent viscus, the outlook is very 
grave. 

(5) The Ujpe of operation j^erformed, (he skill of the operator, and the 
choice of anccsthclic. 

Posl-operative Complications 

In Grey Turner's scries of 147 cases, 23 patients dcvelojied some 
serious complication, and this bears out the general Btatement that 
folloA^*ing such operations there ■will, on an average, be complications 
in one ca'se in every six, those affecting the chest being by far the 
conirnone.st — pneumonia. 

Subplirenic or pelvic abscess may develop in the latter stages of 
recovery, about the third week. Gastric and duodenal fistula?, parotitis, 
burst alulomcn, and phlebitis arc rare complications. 

Death occurring within the first two days of operation is usually 
due to |K)st-opcnitivo shock; if within seven days, to iioritonitis or 
pneumonia. 

Aflcr-T reatment 

Th** following inal>nef ro<iimc of certain irUting tonurtlng Instruction*, 

Oict, ami general management, wbirb may be useful in iniiicating tLe lineaof trr atmenl 
a<lvi»etl. 

During the /ir*t 21— IS liours after operation, |>OHt -operative slioclc will hax* to in' 
combat*"*!. Followins tLii, mea^urea will bare to l«e ailopte*! to gum! agaiti't clie*t 
complication*, to in lintain the beart’a netton, am! to treat any jwntoniln which may 
1"* pre*<’at. Dieting ami the adminirt ration of fluitl*. l>'>th with n'jranl to the «]iiantity 
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and the qualitj administered, iviJl receive close attention during the first 4-5 days. 
A scheme for dieting which assumes that the patient progresses and improves according 
to a regulated schedule, although useful in supplying the nursing staff with a definite 
plan of treatment, is unsatisfactory in certain cases where peritonitis and its effects 
are unduly protracted and severe, or resolve with surprising rapidity. 

(а) Sedatives. It should be remembered that the patient was 
probably given some pre-antestbetic before being taken to the operating 
theatre. On his return to the ward, therefore, no further injection of 
morphia or the equivalent will be required until he is fully round from 
the anaesthetic and complains of pain. It is a good practice, neverthe- 
less, to give aspirin, 30 grs., and potassium bromide, 40 grs., in G oz. of 
saline, per rectum, as soon as the patient has returned to bed. This 
aspirin-bromide mixture may be repeated in 12-16 hours’ time. 

During the second 24 hours another injection of morphia may be 
required, but this drug is not, as a rule, administered again imtil 
immediately after the first evacuation of the bowels, which usually 
takes place on the third or fourth post-operative day. For the first 
few nights following operation a sleeping draught may be required. 

(б) Toilet of the Mouth. Patients often complain that their mouths 
are very dry and sore for the first three or four days following opera- 
tion, and during this period they are unable to attend to the toilet of 
the mouth for themselves in a satisfactory manner. The nurse should 
therefore clean out the mouth as soon as the patient is round from the 
anesthetic, and after this six-hourly imtil light diet is started. The 
patient should be encouraged to rinse out his mouth frequently with 
some mild antiseptic lotion. A dry mouth is not only uncomfortable, 
but is a positive danger as it predisposes to parotitis. 

(c) Fowler's Position. The value of this position is obvious in 
cases of perforation. Its assumption should be gradual during the first 
12 hours as the patient may be suffering from shock. INTien fully 
recovered from the effects of shock he should be placed in the high 
Fowler position and maintained thus until all evidence of peritonitis 
is at an end. About the 4th or 5th day, as a rule, he may be changed 
into the low Fowler position, and he is encouraged to maintain this 
position until he is fit to get out of bed. 

(d) The 'Wound. The dressings are changed after 24 hours, and the 
wound le-dressed. If a suprapubic drain has been inserted, it is 
withdraum in 24-48 hours. It is never allowed to remain vi situ for 
more than 48 hours. The skin stitches are removed on the 8th-10th 
day, and the tension sutures on the 12th-18th day. 
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If the wound is niflanied or suppurating a stitch may be removed 
here and there, and hot fomentations be applied three times a day. 

If the patient has a severe cough or there is abdominal distension, 
additional support in tlic way of strapping should be applied to guard 
against the possibility of burst abdomen. 

(e) Heat to the AUlomax. There is nothing more comfort- 

ing than the application of radiant heat for short spells, say of IQ-IS 
minutes three times a day. Supervision is essential ns the treatment 
may prove c.xhausting and even lead to collapse in patients who are 
very debilitated and toxrcmic. 

(/) Charts. During the first week the temperature, pulse, and 
respirations are charted four-hourly. Special charts may he required, 
c.g. a vomit chart where there is continued vomiting, the amount and 
time of each vomit being recorded ; a ‘pitUe chart when the pulse is 
rapid — over 120 for more than four hours ; or a urine chart, recording 
the total amount of urine passed every 24 hours until the patient is out 
of danger. If the patient has to be catheterisetl, the amounts witli* 
drami, the nature of the urine, and the number of occasions on which 
catheterisation is performed during each 24 hours, arc noted. 

(.f/) Gastric Lavage. A small Ryle tube should be passed if vomiting 
is severe or the pulse very rapid. The contents of the stomach arc 
aspirated and irrigation is then performed with normal saline. 

Tiie possibility of acute dilatation of the stomach should be borne 
m mind, and the first indication of this severe complication may be tn 
accelerated pulse-rate. After gastrectomy the pulse-rate is often very 
raj)id for the first 48 hours. 

Tlie irrigation of the stomach should he very cautiously performed, 
.successive sniaff amounts being mjccteif and then witfaframi, thereby 
avoiding any additional tension on the suture line. 

(h) Cardiac SliniuhtUs. These arc often ncccs.sary during the first 
•JS hours following operation. 

Coranimc, 1 to. intramuscularly, t.d.s., is given for the first three 
or four days, while the A.S-/\. mixture of Bo.x is useful in reducing the 
pulse-rate and sticngthemng the heart’s action. Tliis is composed of : 

K 

Atropine sulph. n},f, gr. 

Strj’chninc liydrochlor. gr. 

Adrenalin (1 in 1000) 10 minims. 
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This mixture should be injected six-hourly for the first 48 hoius. 

Intramuscular injections of ephedrine, ^ gr., or caffeine sodium 
benzoate, 2 grs., may be helpful in combating immediate post-operative 
shock. The intravenous injection of strophanthin, gr., may 
be tried when the pulse is thready or imperceptible at the wrist. 

(t) COi Inhalations. Post-operative CO* drills, in "which COj 
(5-10 per cent with oxygen) inhalations are given to the patient for 
10 minutes in each hour fox several hours during the first or second 
post-operative day, are useful in guarding against chest complications 
and in encoura^g deep breathing. 

(J) Intravenous Therapy. One pint of Crooke’s gum saline 6 per 
cent is given intravenously at the completion of the operation as 
an important routine method in all cases. Continuous intravenous 
medication unth salines and glucose by the slow drip method has proved 
invaluable, but in the presence of serious pulmonary or cardiac com- 
pbeations the intravenous administration of large quantities of fluids 
is liarmfuk 

(Z;) Rectal Salines. During the first 24 to 36 hours distilled water, 
tap water, normal saline, or saline with 5 per cent glucose, is introduced 
into the rectum by the continuous lilurphy drip nrethod. Subcutaneous 
salines are, as a rule, not given, as they tend to distress the patient. 

(i) Diet. First day : After I2 hours two drachms of warm w^ter 
are given on one or two occasions, but nothing else is administered by 
the mouth. During this time the mouth is frequently washed out, and 
fluids are supplied by the continuous drip method, by intermittent 
intravenous injections, or by rectal infusions of saline. 

Second day : Warm sterile water by the mouth, 1 oz., gradually 
increasing up to 2 oz., hourly. Rectal saline, 6 oz., 6-hourIy. 

Third day : A glycerine enema is given first thing in the morning, 
and if there is no vomiting, paraffin, i oz., b.d. Warm sterile water by 
the mouth, 2 oz., gradually increasing up to 3 oz., hoiurly, alternating 
with 2-3 oz. feeds of citrated milk or half-strength Glaxo. Rectal 
saline, 6 oz. 8-hourIy, w’here possible. 

Fourth day : A soap or turpentine enema is given in the morning. 
If the bowels are thoroughly evacuated after the administration of this 
enema, an injection of morphia, J gr., may be required for the relief of 
discomfort. Warm sterile water, 3-4 oz. 3-hourly, alternating with 
citrated milk or diluted Glaxo, Benger’s, or Allenbury’s, 3-4 oz. 
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Fifth (Jat/ : At this stage the diet may be considerably increaicd 
if tlie patient is making satbfactorj' post^operative progress ami 
signs of peritonitis Lave subsided. If, however, any increase in t!ie 
feeds is associatcrl with natLcea, vomiting, flatulence, distension, or 
genera! gastro-intestinal upset, the patient must be given only small 
frequent feeds of water, albumen water, or citrated milk by the mouth, 
the amounts depending upon his condition. 

If all goes well, however, the patient is at this stage put on 
Ivonhartz’s diet (see page 388). 

After the sixth post-operative day it is advisable to consult a 
physician with regard to further steps in dieting and general me<licinal 
treatment. Before the patient is discharged he is given a copy of 
Hurst’s post-ulcer regime (sec page 57C) for his future guidance. 

(ni) Alkaline ami TonicTreatment. During convalescence the usual 
medicines employed in the medical treatment of peptic ulcer are given, 
in addition to intramuscular injections of iron and arsenic whicli act 
as a general tonic and lircmatinic. 


Sim-ACUTE PEIlFOnATED PEITIC ULCER 

Sub-acute perforation occur-s only in connection with chronic peptic 
ulcers. Ill such casc.s a history of chronic gastric or duodenal ulcer is 
alwaj's obtained, and ju.st before perforation occurs there is an acute 
exacerbation of the sjnnptonis. Tlic onset of perforation it.«elf is 
sudden, but the peritonitis which results i.s strictly locnli.sed owing to 
the small quantity of fluid which e.sccpe.s from the rent in the stomach 
or <Iuo(Iemim. 

The initial signs and symptoms of o suh-acuto jier/oration are 
identical with those of acute perforation — sudden cpig.istric juiu, 
abdominal rigidity and tenderness, and prostration— but they arc 
always less intense in nature. The nbilomin.al rigidity is more marktx! 
over the region of the c.xtravnsation ; clsewliere guarding may l>e 
absent, or, if present, it jiclds on pressure. There i.s no tendcrne<.s of 
the jiolvic peritoneum on rectal examination. 

On examination it may be iinpojssiblc to make a diflcnnitial 
diagnosis between sub-acute perforation (“ leaking jioptic ulcer ”) and 
acute jicrforation, nor is this distinction often a matter of great import, 
ns ojieration must be jicrforined in .*!ucli cases whenever the diagnosis 
is in doubt. In certain ca'*es, however, on the strength of tlic histoiy, 
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the sequence of the symptoms, and the localisation of the signs, such 
a differentiation can readily be made. 

If operative interference is withheld and medical treatment is 
■undertaken, one of two results may be expected : (a) the abdominal 
tenderness and rigidity may gradually disappear and the ulcer heal ; or 
(6) a localised abscess — ^perigastric or subphrenic — ^may form, which 
may rupture and infect the general peritoneal cavity, producing a 
septic peritonitis. 

Expectant treatment may be justifiable under certain conditions. 
For instance, in the early acute case, where the diagnosis is not in doubt, 
and where the patient is a poor operative risk, it is wiser to adopt such 
methods of treatment, provided that all facilities are at hand for 
immediate operation should this prove to be necessary. 

Again, if the patient is seen for the first time many days after 
perforation has occurred, and there is sufficient evidence that the 
infective process is definitely limited or that a localised abscess has 
formed, more is to be gained by waiting than by performing an 
injudicious exploration for a condition which is likely to resolve. When 
operation is performed at a later date in such cases, owing to the 
absorption of inflammatory products and a possible reduction in the 
size of the ulcer, operative measures for the cure of the condition are 
rendered easier and more satisfactory. On the other hand, if the 
perigastric abscess does not resolve, expectant treatment ^vill ensure 
its being securely shut off when drainage is undertaken. 

It should be emphasized that if the diagnosis is uncertain, or if the 
patient shows no signs of improvement after a few hours of expectant 
treatment, operation should be undertaken without further delay. 


ADHESIONS 

Perigastric adhesions may be due to intrinsic or extrinsic conditions. 
The intrinsic conditions are secondary to disease of or injury to the 
stomach or duodenum. Chronic peptic ulcer is the commonest cause, and 
particularly where a chronic perforation has occurred or the ulcer base 
has become attached to internal structures, a possible result of localised 
peritonitis. Following operations for perforated gastric or duodenal 
ulcer, subphrenic abscess, or injury to the stomach, adhesions often 
form and may produce deformity of the stomach or interfere \vith its 
motor functions. Perigastric adhesions may be crippling after any 
operation upon the stomach or gall-bladder. For instance, in the 
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operation of anterior gastro-jejunostoniy, owing to the close proximity 
of the line of anastomosis to the abdominal •wall, adhesions may result, 
particularly where there has been much operative trauma or soiling 
of the parts, or where the anterior scro*mu5cular suture has been 
applied without sufficient exactness. Again, after cholec}*stecton>v 
or operations upon the common duct, if the raw surfaces which result 
from these operation.'! are inadequately covered, the pylorus niav 
adlicrc to them with resultant mechanical defcct.s whicii, in time, 
will surely lead to troublesome symptoms. Perigastric adhesions 
may also result from tuberculous peritonitis, or be a post-operative 
complication of general septic peritonitis. A number of cases can 
bo directl}’ attributed to carelessness or faults in operative technique 
which may include drying and chilling of the intestines through long 
exposure ; cnule, unsystematic, and rough packing off of the abdominal 
viscera with dry swabs and packs; prolonged application of clamps; 
introduction — intentional or unintentional — of chemical fluids into 
tlie abdominal cavity; soiling of the intestines with blood from the 
abdominal wound or from anastomotic openings ; and rough hamlling 
of the viscera. 

The stomach may become adliercnt to the abdominal wound, and 
especially where the edges of the peritoneum have been inadequately 
approximated, leaving raw edges tunied inwanls, or big unsupported 
gaps in the suture line. Wound sepsis, or burst abdomen necessitating 
rc-suturc, favours the pro<fuction of infra-abdoininal ndlicsions which 
may drag upon or compress the stomach. After operation the great 
omentum may become adficrent to any raw surface which may result 
from the excision of a Fallopian tube, the enucleation of a fibroid, or 
from an incompletely peritonised or oozing cendcal .stump which 
remains after the pcrSoTmancf' of a aiib-total liretercctom/. Owing to 
its fixjition in the jiclvis the great omentum cxert.s a constant down- 
ward pull on the stomach, which interferes with gastric peristalsis and 
produces dyspoj)tic symptoms. There may be very' marked perigastric 
adhesions without any .symptoms, but when .symptoms do occur they 
arc nearly alway.s due to a reflex pylorospasm or to mechanical 
obstruction. Fain, when present, is due to increased gastric tension, 
and is worse wlien the pylorus is partly obstnicted. Attacks of pain 
cccurring after meals arc brief, sometimes lasting only a few minutes. 
The pain is inoreasc^I by exercise or by any undue exertion, such ns 
excessive stretcliing. 'Jlicrc may be sonic deep temleniess and even 
muscular rigidity over the rejnon occupied by the adhesions. 

A di.ngnosis is alwa}*s beset with difficulty, and reliance will have to 
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be placed cbiefly upon a history of a previous abdoniiual operation or 
any condition which iniglit have produced localised or generalised 
peritonitis. An X-ray examination of the gastro-intestinal tract may 
afford valuable corroborative evidence. Exploratory operation should 
not be undertaken lightly, and is not to be recommended unless there 
is very strong evidence of the presence of crippling bands and adhesions, 
or of partial obstruction. 

The operation may be a simple affair, requiring only the severance 
and removal of a few adhesions. "When, however, the stomach is 
widely attached to the abdominal wall, or the upper abdominal \dscera 
arc matted together, it may be an undertaking of great magnitude, 
entailing not only tlie freeing and re-position of tbe viscera, and guarding 
against subsequent adhesions by careful peritonisation of raw surfaces, 
but also dealing as may seem best under the circumstances wdth any 
associated pathological lesion in tbe stomach, duodenum, or gall- 
bladder. 


FISTULA 

There are two varieties of gastric and duodenal fistula— external 
or cutaneous, and internal. 

(i) Gaslro'cutaneous Fistula. This is a condition in which the 
inferior of the stomach communicates by a fistulous tract \nth the 
external stirface of the body. 

Causes : 

(1) Traumatic. 

(а) Direct injury to the stomach, c.g. gunshot w'oimds, stabs, etc. 

(б) A foreign body which has perforated the stomach and produced 
a localised abscess. "WTicn this abscess is opened at operation or 
bursts spontaneously through tiie abdominal wail, a fistula results. 

(c) Gastric operations, and especially operations for perforated 
gastric ulcer and perigastric absce^. 

A gastro-cutaneous fistula, however, may develop after any opera- 
tion upon the stomach, such a.s gastrectomy or gastro-jej unostomy, 
and is due in these cases to faulty suturing. 

(2) Pathological. 

{a) Priman/. The two commonest primary pathological lesions in 
the stomach which are responsible for the majority of gastro-cutaneous 
fistulas are chronic gastric ulcer and malignant disease. 

VOL. I. — K 
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{b) f^frtmditnj. In tliese cases the fistula results from <li«ea«e.s of 
m*i*»!il>onrin;» orj;iins, such as the colon, the "all-bladder, or the liver. 

The i)athological conditions, whether they be ])riniary or w'condarv, 
are more often responsible for the interna] \';»riety of fistida than for 
tlie e.'ctornal. 

Fistulip may be iVmct or indirect in formation. They are tlirai 
when the floor of an ulcer or of a growth becomes adherent to the 
abdominal wall or to a neighlmuring viscus and j)crfonites it. Here 
the fistulous tract Ls verj* short, and the aj)crture between the two 
viscera may be, and usually is, large. The indirect type originates 
through the inten’ention of a localised abscess. The apertures are 
usually small, and the tnret comimmicating between the two visceni 
is long, attenuated, vicarious, and tortuous. 

The signs and symptoms in an extenial gastric fistula arc due to 
(rt) the primary pathologic.al condition in the stomach; {b) the 
fistida itself ; and (c) the loss of gjistric juice and nourishment. 
A carcfully-takon histor)’ will often yield very valuable information 
suggesting the underlying cause. For instance, there may l>c a lii'^tor)* 
of tniuma, or of a former oj>cration ujwn the stomacli. Whereas in 
some cases there may be a comjdctc absence of nil symptonus, and the 
patient may njijicar to be in sound health without c.vpericncing any 
inconvenience from tlie j)rosencc of the fistula, on the other liaml 
there may be c.vtrcine thirst, a constant sensation of hunger, and a 
tightness or burning pain in the opigastrinm wiiich is aggravated hy 
•Stretching movomont.s. Wasting may be jtrogressivc in sjute of an 
eager appetite, tlic urine .scanty, ami the bowels very constipatcil. 
Tlie fistulous opening will be apparent, ami its jmsition should he noted 
as tills will suggest the portion of the .stomach involved. It is frequently 
situated in the left side of the epiga.strium, just above tlie umbilicus, 
or if there has been a recent abdomiiml wound the dbcliarging shiu? 
will be found somewliorc in the line of incision, usually at the loaer 
end. The .skin in the nmnediate vicinity of the fistulous ojiening will 
be red, cxcori.itc<l. and inflamed fora variable area round it, and where 
the discharge lias not been cjlicicntly controlled by frequent dre'v'ing^ 
and constant attention to the wound it will .■^ear re<l lino where it has 
trickled away from tlie saturalcil dressings and coursed over the 
abdominal wall. The discharge is usually liigldy acid in nuetion. 
o<lourle.«-s, ami opalescent, ami may be niixod with <ligeste<l or un<ligote<l 
f(Hid, particles of which may be recognised as having been hut nnently 
ingested. If a coloured draught is ndmini^'tered, the length of tune 
which cl.ipses bef<»ro this is dischurgofl through the oj.ening m.iy afionl 
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some indication as to whether the fistula is connected with the stomach, 
duodenum, or with some other portion of the intestinal tract. In 
gastro-cutaneoiis fistula the discharge follows almost instantaneously. 
The presence or absence of bile and the nature of the digestive ferments 
present in the fluid collected from tlie fistula will help to determine its 
source, as will also a bariimi meal examination to a much more accurate 
degree. 

Treatment. Tliis may be : 

(Z ) Expectant. The history of the case, the length of time that the 
fistula has existed, and the general 
condition of the patient ;vill deter- 
mine whether it is better to adopt 
expectant methods of treatment or 
to resort to operation. IVhere the 
fistula follows a primary operation 
upon the stomach, has been 
present for a short time only 
and shows signs of spontaneous 
healing, where there is no pyloric 
obstruction, and the loss of gastric 
juice does not in any way inter- 
fere nith the patient’s general health, 
digestion, or nutrition, operation 
may be deferred. 

(2) A preliminary jejunostomy 
may he called for in some cases 
of fistula due to cancer of the 
stomach for the purpose of siipplying the patient Vidth nourishment, 
and also prior to excision of the fistula in non-malignant cases 
associated with marked emaciation. 

(3) Excision of the fistula. 

Operation. The operation for excision of a gastric fistula may be 
difficult on account of the fixation of the stomach to the abdominal 
wall in the immediate vicinity of the external opening, and also on 
account of extensive perigastric adhesions. The abdominal incision 
should be ample and planned with considerable care {fig. 85). A 
superficial oval-shaped incision is first traced out on the stomach 
wall, Avidely encircling the affected segment. Then, starting at the 
upper point of this oval, the incirion is carried down on either side, 
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little by little, through nil tlic havers of the stoniacli. Jloanwhilo, in 
order to prevent lenknge and contamination witli gastric contents, 
the edges of the inuco'^ii arc picked up and approximated ns tlicy an* 
cut, PI) that when the lower end of the oval is rcaehe<l only a ininnte 
gap in the tnucosjt renjaina to be closed {fig. 85), The edges of the 
.‘•ero*nm«cular layers of the wound are united by a contimmus stitcli, 
and the suture line is !iurie<l by Cushing'.s method, ns shown in figure 
87. The abdominal u-onnd h then dosed. 

(ii) In/rriial Gn^lrlr FisttiJa. There arc many varieties of infenia! 
yastric fistida. .\s a result of injnr)* — iisunlly operative — or fli'C.t'e 
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^vhicil may be priinarj' in tbe stomach or secondary in a neighbouring 
%*iscus, the stomach may communicate with the gall-bladder, the 
duodenum, the jejunum, the transverse colon, the pleural cavity, the 
pericardium, the mediastinum, or even the heart. As in the external 
variety, these fistulfc are cither direct or indirect. 

Gastro-colic jistula is by far the commonest internal %'ariety. 

Causes : 

(1 ) Cancer of the stomach. 

(2) Cancer of the transverse colon. 

(3) Anastomotic ulcer. 

(4) Tuberculous disease of the colon. 

(5) Perigastric or subphrenic abscess, due either to disease of the 
stomach or of a neighbouring viscus. 

The most frequent cause of gastro-colic fistula is cancer of the 
stomach, and the commonest site of the opening in the stomach U the 
region of the greater curvature, opposite the incisura. 

Symptoms. In the indirect variety of gastro-colic fistula, owing to 
the long narrow tortuous tract which exist.s between the two viscera, 
tliere may be very few s)Tnptoms. In the direct variety^ however, 
(rue fcccal vomiting occurs. The vomited material often resembles 
the watery stools that are so frequently passed. Diarrhoea is severe, 
and particles of recently-ingested food can often he identified in the 
.stools. The diarrhoea may be so acute and distressing that it may be 
the only symptom complained of by the patient. There may be 
epigastric pain, gastric flatulence, and evil-smelling breath, loss of 
weight being progressive o\ring to the short-circuiting of food into the 
colon. 

Diagnosis. The history and clinical findings will suggest the 
diagnosis, confirmation of which will be obtained by means of skia- 
grams. 

Treatment. The treatment of peptic gastro-colic fistula is discussed 
on page 412. AVhen the fistula is due to a primary cancer of the 
stomach or colon, exploratory laparotomy will decide wliether a 
combined resection of the stomach and colon is feasible. If radical 
measuras are impossible it is very doubtful if any palliative procedure 
will afford even temporary relief. 
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(Hi) Krlemal Dtiodrntil Fistula. Tl»'< i»«\v follow <)j>eratioii'! ujKin: 

TItf ifdU'hhthfer and ItHc-thifin, In ca?c.s of ol«l-stan«iiri" 
{•liol<'n'?>titis wliore tljcre arc extensive .'nlliesiojis. and especially wlicre 
the (luodenuiu is firmly adherent to the ^all-bladder, the process of 
scjKiratiii" these two organs prior to exjKtsure and isolation of the 
biliary dnets may recult in a minute puncture or lacenitiou of the 
duwlcnal wall which may remain undetected at the time. Such a 
mishap is jiarticularly prone to occur whore a small traction diverti- 
culum of the duotlcmim is hidden within a slicaf of dense adhesions. 
xXpain, where cholecystectomy and supra-duodcnal choledocliotoniy 
have been performed, requiring the freeing of the duodenum from 
a me.di of adhesions and necessitatin" imiLdi luiiulliiix and possibly 
bniisin;! of the "Ut. the added pre.<‘5ure ol a draina«ic-tube upon the 
traumatised area may produce prc.ssure necrosis ami sliaifiliin^'. with 
the consequent formation of an external duodenal fi.stula. After 
ojierations upon the ‘•all-bladder ami common bile-duct it is ni<ht 
important, therefore, to jirotect the duodenum with omentum or 
mljnccnt peritoneum. 

The (luodcuum. An external duodenal fistula i.s most frequently 
seen after operations for closure <»f a jierforateil duodenal ulcer, cspeci- 
ully of a retroperitoneal perfomtion, and after incision for (Iraina"c 
of a subphrenic abscess consequent upon a leaking diKidcmd ulcer. 
It lias been known to occur after the ojicrations of trans-diUKlcnal 
choleilocliotomy, and jiyloropla.sty for duodenal ulcer, jiartlcuiarly 
where there has been considenddc tension on the suture line or nlierc 
the j»ut wall is friable from inflammation. I Imve scon this complication 
a!«o after partial gastrectomy, Icaka"C occurring' from the <luo<!on.il 
stumji which ha«l been cJoscil with fine catjrut. Tlie jK?rforation of a 
duodenal diverticulum and tnuiinatic nijitun* of the diUMlcnuni 
account for a few case.*. a.s docs nlM> the openition of excision of 
diverticula .situated in the second and third j>arts of tlic duodenum. 

The hdiiey. A j»orti(»n of the diUHlemim lie.s over the upitcr 
part of the hilum of the rij'ht kidney, and is liable to injury ilurin" the 
|>erformancc of a difiicult nejihrcctoiny. It is c<ini‘<“ivable that if the 
kidney jicdicle is not carefully isolat<Ml n .small |>ortirin of the diiodeii.'il 
wall m.iy lx* picked uj> in the clamji am! become cnislicil or ebc 1>^ 
liiiutured to the vascular |)cdicle. The first intimation of tliis f:nivc 
error may be the Ftulden flow through the incLsion bilc-FtniiMHi. 
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foamy duodenal contents. This ominous sign may appear suddenly 
even after the lapse of several days and at a time when the patient 
seems to be making a satisfactory recovery' from his operation. The 
wound will gradually become red and tender, gape, and eventually 
brealc down completely through the action of the digestive ferments 
and irritating chyme. Duodenal juice will flood the right kidney fossa 
and pour over the woiuid, excoriating the slcin around. The patient’s 
sufferings will be intense, and rapid and progressive emaciation follow. 

An external duodenal fistula is always a very serious complication. 
The emaciation which ensues is due mainly to the loss of fluids, salts, 
nourishment and of the alkaline values in the pancreatic juice, in 
addition to the absorption of toxic digestive fluids. 

Diagnosis. This is rarely, if ever, m doubt. The history of the 
case, the position of the external fistulous opening, and the character 
of the discharge, are often sufficient of themselves to indicate the con- 
dition present. In difficult and doubtful cases an X-ray examination 
mil often supply a solution. 

Expectant Treatment. This will incliido : 

(fl) Protection of the skin. The most frequently prescribed salve 
for protection of the woimd in the region of the fistulous opening is a 
mixture of equal parts of zinc oxide and castor oil. An ointment con- 
taining one of the heavy metals is also very useful. I have found 
30 per cent calomel in lanoline an effective appheation. Powdered 
animal charcoal or beef peptone have also been recommended. 

(6) Plugging the external orifice vaseline gauze, strapping the 
wo\md, and other methods which aun at obstruction of the flow of the 
irritating chyme, are occasionally employed with most unsatisfactory 
results. 

(c) Restriction of food by the mouth. The patient should avoid 
taking liquid foods and drinks, and all oral feeding should be restricted 
to a minimum. Only dry foods are permitted by mouth. Fluid and 
nourishment wll have to be administered rectally by the continuous 
^lurphy drip method. 

{d) The introduction into the fistula of a small nibber tube which 
is attached to a svetion apparatus will keep the area dry and aid healing. 
If a jejunostomy has been performed the fluid collected by the suction 
apparatus should be introduced at intervals through the jejunostomy 
tube. 
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(iii) Ejiert'al Dnoleiial Ft*t>ila. TIiLs may follow operations upon : 

T7it* gnU-bJaiMer eip/J bile-ditri^. In cases of old-standini 
cholecystitis where there are extensive adhesions, and especiallv where 
the dno<lenmn is firmly adherent to the gall-bladder, the process of 
separating these two organs prior to exposure and isolation of the 
biliary dnets may result in a minute puncture or laceration of the 
dno<^IenaI wall which may remain undetected at the time. Such a 
mishap is particularly prone to occur where a small traction diverti- 
cnlnm of the duodenum is hidden within a sheaf of dense adhesions. 
Again, where cholec^^^ectomy and supra-duodenal choledochotomy 
have been performerl, requiring the freeing of the duodenum from 
a mesh of adhesions and necessitating much handling and possibly 
bruising of the gut. the added pressure of a drainage-ttibe upon the 
traumatised area may produce pressure necrosis and sloughing, with 
the consequent formation of an external duodenal fistula. After 
operations upon the gall-bladder and common bile-duct it is most 
important, therefore, to protect the duo<lenum with omentum or 
adjacent peritoneum. 

The duo^eiucm. An external duodena! fistula is most frequently 
seen after operations for closure of a perforated dnodenal ulcer, especi- 
ally of a retroperitoneal perforation, and after incision for drainage 
of a subphrenic abscess consequent upon a leaking duodenal ulcer. 
It Las been known to occur after the operations of trans-duodenal 
choledochotomv. and pyloroplasty for duodenal ulcer, particnUrly 
where there has been considerable tension on the suture line or where 
the gat wall is friable from inflammation. I have seen this complication 
also after partial gastrectomy, leakage occurring from the duodenal 
stump which had been closed with fine catgut. The perforation of a 
duoflenal diverticolom and traumatic rupture of the dumlenuni 
account for a few cases, as does also the operation of excision of 
diverticula situated in the second and third parts of the duodenum. 

The Iddney. A portion of the dnoflenum lies over the upper 
part of the hilom of the right kidney, and is liable to injury during the 
performance of a clifiicult nephrectomy. It is conceivable that if the 
kidnev pedicle is not carefully i«;oIated a small portion of the duodenal 
wall mav be picked up in the clamp and become crushed or else be 
lioatured to the vascuI.M pedicle. The first intimation of this grave 
error mav be the sudden flow tlirough the incision of bile-stained. 
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foamy duodenal contents. This ominous sign may appear suddenly 
even after the lapse of several days and at a time when the patient 
seems to he making a satisfactory recovery from his operation. The 
wound %vill gradually become red and tender, gape, and eventually 
break down completely through the action of the digestive ferments 
and irritating chyme. Duodenal juice will flood the right kidney fossa 
and pour over the wound, excoriating the skin around. The patient’s 
sufferings will be intense, and rapid and progressive emaciation follow. 

An external duodenal fistula is always a very serious complication. 
The emaciation which ensues is due mainly to the loss of fluids, salts, 
nourishment and of the alkaline values in the pancreatic juice, in 
addition to the absorption of toxic digestive fluids. 

Diagnosis, This is rarely, if c\'er, in doubt. The history of the 
case, the position of the external fistulous opening, and the character 
of the discharge, are often sufficient of themselves to indicate the con- 
dition present. In difficult and doubtful cases au X-ray examination 
will often supply a solution. 

Expectant Treatment. This will include ; 

(а) Protection of the skin. The most frequently prescribed salve 
for protection of the wound in the region of the fistulous openbig is a 
mixture of equal parts of zinc oxide and castor oil. An ointment con- 
taining one of the heavy metals is also very useful. I have found 
30 per cent calomel in lanoline an effective application. Powdered 
animal charcoal or beef peptone have also been recommended. 

(б) Plugging the external orifice with vaseline gauze, strapping the 
wound, and other methods which aim at obstruction of the flow of the 
irritating chyme, are occasionally employed with most unsatisfactory 
results. 

(c) Restriction of food by the mouth. The patient should av'oid 
taking liquid foods and drinks, and all oral feeding should be restricted 
to a minimum. Only dry foods are permitted by mouth. Fluid and 
nourishment will have to be administered rectally by the continuous 
Murphy drip method. 

(d) The introduction into the fistula of a small rubber tube which 
is attached to a suction apparatus will keep the area dry and aid healing. 
If a jejiuiostomy has been performed the fluid collected by the suction 
apparatus should be introduced at intervals through the jejimostomy 
tube. 
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(c) Feeding through an indwelling Einhorn tube. This tube may 
be introduced through the nose or mouth, and allowed to pass through 
tlie stomach and duodenum into the gut beyond the site of the fistula. 
If doubt exists as to the tube being in a satisfactory position beyond the 
opening into the duodentim. X-ray screening wiW supj)Iy the required 
information. YTieu the tube is judged to be in the lower reaches of the 
duodenum or upper coils of the jejunum, food can be introduced into 
a higlil}’ absorptive portion of the intestinal tract, well below the site 
of the duodenal fistula. 

Operative Treatment. This will consist of either : 

(a) Closure of the fistula by suture. 

{h) A short-circuit operation, whereby the gastric contents are 
diverted from the fistulous opening. 

(c) A combination of (a) and (6) ; or 

(d) Jejuuostomy. 

Simple closure. This operation is doomed to failure in the majority 
of cases as adhe.sions from local peritonitis arc extensive, and the 
involved segment of gut is soft and friable to a marked degree. In 
some instances, however, it may be possible to expose the duodenum 
and close the opening with a three-tier suture. This operation is 
undertaken in certain cases where duodenal fistula has developed after 
gastrectomy. The stump of the duodenum is here exposed, mohiliscd 
as far a.s safety >vill permit, and the opening closed in the manner 
described, and reinforced with an omental graft or a portion of the 
ligaraeutum teres. 

Posterior gastro~j^unostomy tcith pyloric occlusion. After tins 
operation the suction apparatus is employed to Icccp the fistidous 
tract as dry as possible. 

The operation of choice — and this should be done where possible- 
entails closure of the fistula, protection of the suture line with an 
omental pad, pyloric occlusion, and gastro-jojunostomy ; but this is 
an operation of considerable magnitude in a patient who i.s emaciated, 
to.xic, and feeble to an extreme degree, and it can only be recommended 
wiien the patient’s general condition safely permits of its performance. 

Jejunostouuj. This should be done after Witzcl's method under 
local ana?i5thesia. It should be advised when conser\’ative measures 
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fail, and when simple closure or a short-circuit operation is deemed too 
hazardous. 

Conservative and operative measures are successful in a niunber 
of cases, the former liaving a lower death-rate than tlie latter, 
as shown by Kittelson ; but the mortality is very high where the 
fistulous opening is large, and where there is a rapid loss of weight. 

Kittelson { Surg ., Gynec,, anti Obattirics, Yol. 56, p 1056, 1933), in an analysis of 
9G cases of external duodenal fistula, showed that in 30 cases the fistula? followed 
operations upon the gall-bladder and bile-ducts, in 22 cases operations for perforated 
duodenal ulcer, in 8 cases after nephrectomy, in 8 cases after resections of the stomach 
for carcinoma, in 7 cases after operation for acute appendicitis with obstruction, m 
6 cases after rupture of the duodenum, and in 7 cases from other causes. Sixty-five 
patients ax ere treated conservatively with a mortality of 27 -7 per cent, and 30 patients 
were treated surgically with a mortality of 50 per cent. The mortality for the whole 
group, including all 137)63 of treatment, was 35-8 per cent. 

(iv) Internal Duodenal Fistula. This condition is comparatively 
rare. The fistulous coramiiiiication may occur as the result of 
an operation, trauma, or disease between the duodenum on the one 
hand, and the stomach, colon, small intestine, common bile-duct, or 
gall-bladder on the other. The communicating chamicl may be direct 
when the opening is large, or indirect when the communication between 
the two is narrow. Probably the commonest type of internal duodenal 
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fistula seen is that which occurs between the diiodenum and the gall- 
bladder or the diiodemim and the biliary ducts, as a result of gall-stones 
(fig. 88). 


Hour-glass Stomach 

In hour-glass contraction the stomach is divided off into two — and, 
ver}’ rarely three, or more — compartments. Tlic stricture or strictures 
which are responsible for this sub-division of the stomach may occur at 
an} point between the cardiac and pyloric orifices. 


JEtiology and Pathology 

Causes. 

(1) Congenital. 

(2) Acquired. 

(а) Intrinsic causes. These arc due to organic disease of the 
stomach. 

(i) Chronic gastric ulcer— especially the saddle-shaped ulcer. 
This accounts for fully 00 per cent of cases. 

(ii) Cancer of the stomach — 1 per cent of cases. 

(iii) Syphilis of the stomach. 

(iv) Large gastro-jcjunal ulcer. 

(v) Stenosis resulting from corrosive poisoning. 

(б) Extrinsic causes. 

(i) Perigastric adhesions. 

(li) Hour-glass stomach due to pressure of the colon when 
distended with gas. 

(iii) Spasmodic lioiir-glass stomach due to reflex causes, e.g. 
chronic appendicitis. 

The following details only concern hour-glass stomach when 
produced by chronic gastric ulcer. 

Sex. About 00 per cent of cases occur in females. Sherren found 
that of 90 cases of hour-glass stomach operated on by him, 88 were 
women. 

Age. Tn most cases there is a long history of dyspepsia, often 
dating back many years. The condition i.s most commonly seen 
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between the ages of 50 and 70, showing a maximum incidence at about 
GO. Although occasionally cases have been reported imder the age of 
20, the disease rarely occurs in patients imder 30. 

Incidence. This complication occurs in 0-10 per cent of all chronic 
gastric ulcer cases. Walton, Hurst, and Stewart place the incidence at 
9-8 per cent. In 173 cases of chronic gastric ulcer investigated by 
Stewart, there were 17 cases of hour-glass stomach. IMoyiiihan’s 
figures are very similar to these, being 7-8 per cent of the gastric ulcers 
operated upon by him, whilst the Mayo Clinic estimate of the incidence 
is 6 per cent. 

Pathohgij. The development of hour-glass stomach depends upon 
the ske, the form, the position, and the chronicitp of the ulcer. The 
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so-called saddle-shaped ulcer (sec fig. 62) is often a precursor. The 
constriction is nearly alwa)'s single, and is situated nearer to the pyloric 
than the cardiac end of the stomach (fig. 89). The cardiac pouch, there- 
fore, will often be found to be larger than the pyloric pouch. In cases 
of pyloric obstruction, which is stated to co-exist in 25 per cent of 
cases of hour-glass stomach, the distal pouch, i.e. pyloric, may be 
enormously distended, and the proximal pouch be small and insignifi- 
cant. It should therefore he emphasised tliat in every operation upon 
the stomach the whole organ, from the ce.sophageal opening to the 
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duotlemnn, should he very carefully palpated and examined, so that the 
possibility of the presence of a small proximal pouch may not be over- 
looked and a purposeless gastro-jejuiiostomy, or other drainage opera- 
tion, be performed upon the distal pouch. 

The constriction may take years to develop when situated in the 
body of tlie stomach, the greater curvature being gradually drawn 
towards the lesser as the ulcer heals and the fibrous scar contracts. 

In a long-standing case, and particularly where the ulcer is active, 
it will be found that the stomach undergoes considerable rotation on 
its transverse axis. The lesser curvature becomes shortened and is 
dragged into a posterior position, W'hile the greater curvature is dis- 
placed upw’ards and lies in a more anterior position. It has been com- 
puted that in approximately 40 per cent of cases there is no ulcer 
crater ; in other words, the chronic ulcerative process is spent, and 
healing lias occurred with the production of much fibrous tissue and 
the formation of an hour-glass constriction. The channel connecting 
the tw'o loculi may be very minute, admitting only the smallest probe, 
or large enough to admit one or two fingers. 

The position of the stricture and the diameter of the isthmus wdll 
determine the severity of the symptoms in the majority of cases. 

Hypertrophy of the proximal pouch will occur as a result of the 
stenosis, but it is usually not marked except in the more acute types of 
obstruction. In clue course tins pouch will dilate, increase considerably 
in size, and may sag over the isthmus and low'er segment (figs. 90 
and 91). Perforation, hiemorrhagc, and ulcer-cancer are very rare 
complications of a cbionic gastric ulcer wliicb has produced an hour- 
glass constriction. 

Types of Hour-glass Slomoch. The various types of hour-glass 
stomach are depicted in figure 92. 


Signs and Sympfoms 

History. The past history of a patient with hour-glass stomach will 
at once suggest that there has been a chronic gastric ulcer pre.«ent for 
many years. At a certain period in this history' the symptoms become 
changed as the result of the obstruction wliicli supervenes. The early 
symptoms are marked by jicriods of indigestion alternating with 
periods of complete freedom. At a later date tlic periods of indigestion 
are more prolonged and the periods of freedom are shorter, until 
eventually the s^Tuptoms recur every' day and after every meal w itliout 
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any inteimibsions. If, tlierefore, a patient gives a past history of gastric 
ulcer in which the typical periodicity is lost .ind the attacks become 
increasingly longer until they are continuous, it is probable that an 
hour-glass contraction or cancer of the stomach is present. 

Pain. At the onset the pain arises at 1-2 hours after meals, 
but as the condition progresses and obstruction super^ encs it will be felt 
immediately after the ingestion of food. In an early case the taking 
of food may afford some relief, but later the pain becomes more or less 
constant and is aggravated by food. It is relieved, however, by vomit- 
ing, and to a less extent by tlie administration of alkalis. There 
is radiation of pain over the left side of the chest to the .spine, or to the 
left shoulder if the ulcer is perforating the pancreas. In a patient wtli 
a historj’ of gastric ulcer this radiation of pain to the left shoulder is 
typical of fixation of the ulcer to and penetration of the pancreas, and 
is a symptom of the very greatest significauce. 

On abdominal examination there may be some tenderness in the 
middle of the epigastrium or to the left of this over the loft rectus 
muscle. The upper part of this muscle may be on guard, and on deep 
palpation the visceral tenderness may be acute, and a tumour may 
even be felt. 

Vomiting. This depends upon the po.sition of the stricture and 
the size of the isthmus. The nearer the stricture is to the cardiac 
orifice the worse the vomiting will be ; in fact, in some of these cases a 
diagnosis of cancer of the oesophagus is made as there is also pronounced 
emaciation, dysphagia, and even regurgitation of food. 

In a typical case, however, vomiting is absent in the early stage 
of the disease, but becomes increasingly frequent as the condition 
advances and the stricture progresse.s. Here large quantities of 
gastric contents are usually voided at each vomit, and undigested 
food or the remnants of meals taken 12-48 hours previously may be 
recognised. 

Loss of weight. Owing to vomiting, loss of appetite, and the 
inevitable pain that follows the ingestion of feed, loss of weight is 
often marked. These patients are thin, emaciated, feeble subjects, 
and it is not surprising that a diagnosis of cancer of the stomach is 
often provisionally made before tbey are submitted to X-ray examinu- 
tion. In very thin patients Wsiblc peristalsis may occasionally be 
seen in the cardiac ])oucli. 
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Appetite. Tbe appetite at first may be good, but owing to the 
fear that pain wll follow tbe ingestion of food tbe patient will refrain 
from eating. At a later stage there is true anorexia, due to a secondary 
gastritis which develops in tbe distended proximal pouch. 


Treatment 

Medical. In certain rare cases where the ulcer has healed, where 
the patient is not losing weight, and particularly where vomiting is 
an infrequent symptom and can be controlled by gastric lavage, 
dieting and medicine, and where tlie isthmus is large enough to permit 
the passage of food, medical treatment may be persevered with for an 
indefinite period. In the majority of cases, however, surgical treatment 
is clearly indicated after a preliminar}' course of medical treatment. 

Surgical. As most of these cases show considerable emaciation 
and as they are feeble from constant pam and incessant vomiting, a 
short course of pre-operative treatment is advantageous in order to 
render them as fit as possible for surgical measures. 

The pre-ojyeralin: reyime will include: 

(1) The ailnwustration of flnid$ and aKstMitahlc foods : 

(fl) B'j the mouth. .Small frequent sips of water, glucose, wbey, albumen water, etc. 

(b) Inlraivnoujly by tbe continuous drip method, by which glncose and mUs ate 
introduced into the circulation. 

(c) Per rectum. The Murphy drip method is employed, and tap water, s-iline, or 
■5.-iI]ne with glucose are introfluced. 

(2) Gastnc lavaye. The stomach should be washed out at Iea<t twice n d.sy with 
a Ryle or other small stomach tube. After aspirating all the contents of the stomach 
the carity of the nscus is irrigateil with a few or. of a solution of one drachm of hyd. 
{)crox. to one pint of water. This will aid m the removal of mucus and diminish any 
gastritis that may l>c present. A few days before the operation normal saline k 
substituted for the hyd. porox. solution. The contents of the stomach should in all 
c.ascs be thoroughly aspirated 1-3 hours before the patient is removed to the operating 
theatre. 

(3) The botreJs should be es’acuated by means of cnemata, and paraffin, 1 oz , 
should be given twice a d.iy by mouth. 

(4) BJood-tranftsion may l»c beneficial. 

f5) An acid loin'c given three tiroes a day by mouth may be helpful. 


Oiicraliom for Ilour-ylatfs Stomach 
A large number of oj>erations have been undertaken for this 
condition ; many are ingenious, but the majority, although often 
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avoiding temporary relief, are very unsatisfactory so far as final 
results are concerned. 

Operations. 

(1) Gastro-jejunostoniy. 
anterior or posterior. 

(2) Gastro-gastrostomy (gastro-aiiastomosis). 

(3) Gastroplasty. 

(а) The Heineke-Mikulicz method. 

(б) Kammerer’s operation. 

(4) Sleeve resection. 

(5) Walton’s operation (V-excision of ulcer, posterior transverse 
gastro-jejunostomy, and pyloric occlusion). 

(6) Partial gastrectomy. 

Gastro-jejunostomy 

(a) Single gastro- 
jejunostomy (fig. 93). This 
operation is now very 
rarely performed for hour- 
glass stomach. It was re- 
commended in those cases 
where the stricture was 
situated in the pyloric 
portion of the stomach 
and not more than 2-3 
inches distant from the 
pyloric outlet. As the 
distal pouch was small 
and insignificant, drainage 
of the proximal pouch 
was effected either by 
the anterior or posterior 
method of anastomosis. 

If the distal pouch was of 
fair capacity, the opera- 
tion was doomed to failure, 
particularly in those cases 
where there was any 



(o) Single 
(6) Double 



274 POST-GRADUATE SURGERY 

concomitant pyloric obstruction. The distal pouch emptied its stagnant 
contents into the duodenum witli the greatest difficulty. The addition 
of pylorojdasty in these cases was of verj' doubtful benefit. The ulcer 
on the le.sser curvature was not excised as a routine measure. The 
short-circuiting operation, too, may be one of great difficulty, as the 
causative ulcer may be fixed to the pancreas, adhesions may be 

extensive, and the cardiac 
pouchdifficultto approxi- 
mate to the jejunal loop 
unthout tension. 

(6) Double gastro' 
jejunostoviy (fig. 94). In 
this operation a fairly 
long loop of jejnnura is 
taken close to the 
flexure, and two separate 
anastomoses are made, 
the first to the cardiac 
pouch and the second 
to the pyloric pouch. 
This operation, whether 
by the anterior or 
posterior method, is most 
unsatisfactory and can- 
not be recommended as 
it is difficult to perform 
and there is a high per- 
centage of failures. 

Ft] 0-1.— lIorsoLA'i Stojuc-h. Docbi* Wlien the posterior 

operation is performed, a 
very large opening or openings nill have to be made in the mesocolon, 
which at a later date may contract and produce mechanical interference 
with the jejimal loops. 

GoMro-gastrosioiny igaslro-anaslofmosis) (figs. 95, 90 and 97). This 
is a simple operation to perform and has a low mortality. A sufficient 
portion of the pouches on either side of and below the isthnms is 
clamped, and an anastomosis is made between these two parts. It is 
advisable that this operation should bo combined with some form of 
pyloroplasty. (Parnett.) The portions of the stomach used in the 
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anastomosis are bealthy, and the anastomosis works well witliout anv 
subsequent stenosis. Tlic ulcer is not, cs a rule, excised. 

Hurst, Rowlands, Gordon-Taylor, and others describe tlie results 
of tills operation as being entirely satisfactory. Hurst, for instance, 
records 25 cases without a death, and excellent late results. Paterson, 
however, has found that in about 30 per cent of cases the late results 
are disappointing. 

In the rare event of perforation of a chronic gastric ulcer wliicli lias 
produced an hour-glass stomach, the perforation should be closed with 
interrupted sutures of stout catgut, the suture Hue protected witli an 
ample omental pad, and a gastro-gastrostomy performed. If the 
patient is in good condition at the completion of this operation, it is 
wise to relieve tension in the stomach and aid rapid evacv\ation of its 
contents by undertaking a pyloroplasty. 

Gaslrojilasty. (a) After the lleinehe-Mihdicz method (figs. 98 
and 99). This is tlie operation of pyloroplasty applied to the stomach. 
A longitudinal incision, 3-4 inches long, is made tlirough the anterior 
wall and in the long axis of the stomach, as shomi in fig. 98. The in- 
cision is carried through all the coats of the stomach, from the middle 
of the cardiac pouch, across the isthmus, and into the pyloric segment. 
The wound thus produced is sewn up transversely by a two- or three- 
tier suture. This operation, however well performed, and even in 
selected cases, is followed bj' a high percentage of recurrence, as the 
incision is made tlirough scar tissue and some contraction inll therefore 
almost inevitably follow. 

(b) Kammerer s operation (fig. 100). This is an application of 
Fiimey's operation of pyloroplasty. Here again the incision as it 
approaches the lesser curvature is made in indurated and inflammatory 
tissue. Contraction of the stoma will almost inevitably take place, 
giving rise to recuriencc of symptoms. It is, however, a simple 
procedure and the temporary results appear to be satisfactory. 


Sleeve liescction (fi^. 101, 102, 103 and 104) 

This operation is sometimes indicated, the he.st results being 
obtained wlien it is combined witli some form of pyloroplasty. Sleeve 
resection may be followed by a recurrence of hour-glass comstriction, 
or there may be considerable interference with the muscular function 
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or Stomjich iiu(0\ei> •> nil* Omritiox. 

of tbe stomach, giving rise to some troublesome and persistent post- 
operative symptoms. In the operation of sleeve resection the lesser 
sac is exposed throiigli an opening made in tlie gastro*colic omentum, 
and the posterior wall of the stomach is inspected and any adhesions 
here are carefully separated. An area of stomach is isolated after 
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ligaturing the blood-vessels at the outer limits of the area mapped out 
for excision. Payr clamps and Sherren clamps are applied in the 
manner indicated in figure 102. The portion of stomach embraced by 
the Payr clamps and including the isthmus, and the ulcer is excised. 
The ends of the stomach are then brought together and anastomosed 
by the end-to-end method. 



COMIT.ETEt> A-in PtljOBOrUSTT r>im>TiiiEP. 
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Operolion (V-excision of ulcer, pyloric occlusion, nnil 
posterior tranverse gastro-jejimostomy) (figs. 105, 100 and 107). 

AValton {Surgical Dyspepnas, p. 405, Arnold, 1930), describes the 
espoi^tial steps of this operation as follows : 

“ Thi-5 operation hrings into line the treatment of hour-glass stomach with that of 
any form of ulcer on the lesser curve. The ulcer itself is removed and with it the danger 
of perforation, liwmorrhage, or the late onset of catcinon\s; while the petforinance 
of a gastro-enfero«tomy will overcome the tendency to ulcer formation and thus 
prevent a fresh ulcer arising at the site of excision. If there be an ulcer mth stenosis 
at the pylorus it will be embedded in the usual manner, but even if the pylorus l>c free 
it fihould \>e occluded so that every opportunity be given to the gastro-enterostomy 
to act in a satisfactory manner. 

“ By making the V-cxcisIon with a widely open angle the two limbs can be made of 
practically any length, the one being continued up to the tt».sophagcal opening and the 
other towards the pylorus. When these two bmbs are approximated and sutured the 
hoDr-gla«s constriction will be entirely overcome and the stomach restored to its normal 
shape The width of the ba«:e of the V-sTiaped portion removed will vary with the 
amount of stenosis. . . . 

•• In the majority of cases the technique will present but little difficulty, cbm]» 
being applied proximally and distallr to the ulcer and the incision being made between 
them m the usual way. The gastro-enterostomy will be made on the posterior surface 
and will be transverse, and will be so placed that the proximal half drains wbat was 
the cardiac pouch and the distal half the pyloric pouch. It will therefore have to pa«s 
along the isthmus of normal muco^, otherwise the sutures of the line of excision wiJl 
be cut. For this rca«OQ every care must be taken to preserve the normal band of mucosa 




ABDOMEN 


281 


at the base. Tn certain cases the isthmus b so narrow that a band of stomach wall 
sulRcient to permit of the ga«tro-cnterostomy cannot be left and under these circum- 
stances the operation is not feasible. 

“ lu my o^\n series of twenty-three cases there were two deaths and twenty 
complete cures.” 



Fin Irt*.— W aitov's Operatios. A w>ob V excw<'’« of tub UixtR has bebx 
I'UFUQUED. AVO THE (‘UMTS ARB AFFROXIAUTED, t>fUWl.<<0 TUB TWO rOtCUBS OF 
TUB STOMtOt TOGETHER BCrOBE COStUENCOQ THE AXASTliJlOMS 
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Partial Gastrectomy (figs. 108 and 109) 

This operation should be advised in every case except where general 
and local conditions are unfavouTablc to its performance. It will there- 
fore he contra-indicated in patients who are gravely ill as the result of 
prolonged vomiting and starvation, and in whom an intensive pre- 
operative regime of treatment has led to little or no amelioration of 
the general condition — a rare experience. 



F'-l I'K — florHOMM Pa»T1»I. 

C!*stbect*)mi. Thk Dark I.ires i'DIcatk 

THE Area TQ re EXCtlED. 



CUkSS Stoaiacii. 


Gastrectomy is urgently indicated, when multiple chronic peptic 
\dcers are present, where doubts exist as to the benignity of a large 
callous ulcer, and where haemorrhage from the ulcer bed is an added 
complication. 


PYLORIC OflSTRUCTION 

Causes 

(1) Intrinsic. 

(a) Chronic peptic nicer. 

(i) Pyloric. 

(ii) Duodenal. 
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(6) New gro\\'tlis of the stomach. 

(i) Carcinoma. 

(ii) Polypus. 

(c) Simple stenosis of the pyloric canal. 

(2) Extrinsic. 

(a) Adhesions due to perigastric inflammation. 

(b) Pressure on the pylorus or on the duodenum by a diseased 
neighbouring viscus, e.g., cancer of the head of the pancreas. 

(c) Traction upon or kinking of the duodenum, e.g., by mobile 
kidney ; gastroptosis. 


^Etiology and Pathology 

(1) Peptic Ulceration. The commonest cause of pyloric obstruction 
is peptic ulceration, and the most frequent single cause is duodenal 



UlCEES O^E SjTUATED is the VESTlErtB AXP THE OTHEB IN 

THE Ptmeic Catai, both betno os tub ToSTERioa U all 
or THE .Stomach, Two Chbosic, eosTERioBL\-rLACEi> 

DrODENAL ClCEBS ABE ALSO DCnCTED IN THE COUUOS 

Sites whebe tmev cr»« bise to Pelobic OBSTBCcnot. 

ulcer, which has been estimated to be seven times commoner than 
gastric ulcer (fig. 110). It is said that 25 per cent of cases of duodenal 
ulcer produce pyloric stenosis. The condition is more frequently seen 
in males than in females, as duodenal ulcer occurs more often in the 
former sex. 

Anteriorly-placed duodenal ulcers tend, as a rule, to be smaller 
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tlian tliose posteriorly situated. It is these latter ulcers which are 
tlie cliicf cause of stricture. They become fixed to the pancreas, and 
at the same time lead to a great deal of fibrosis. The position of such 
an ulcer — close to the pylonis, laige, excavating, and swollen with 
cedema — is, of itself, sufficient to produce obstractiou. lu about 
50 per cent of cases of pyloric obstruction due to ulcer, the ulcer will 
be fomid to be completely healed at operation or at post-mortem 
examination. 

Ill old-standing cases the Lard, scarred, puckered, and distorted 
pylorus may be dragged and fixed into an abnormal position, but 
it is more often loosely anchored to the posterior abdominal 
wall by long, stretched, avascular adhesions. The hard mass in the 
pyloric region, white and scarred, may resemble a new growtli, and it 
may occasionally be exceedingl}’ difficult to distinguish it from a 
cancerous lesion. 

In cases of some duration no stippling of vessels can be produced 
by friction. On invaginating tbe gut some clue as to the nature of 
the lesion may be gained. For instance, in carcinoma the “ knobbly ” 
edge OT crater of tbe growth may be felt, and seedlings be visible on 
tbe peritoneal coat of tlie gut in the immediate vicinity of the stricture. 

In most cases of pyloric obstruction the causative ulcer has been 
present for some considerable time — a period of many years ; but 
the duration of the symptoms is almost wholly dependent upon the 
exact anatomical site of the ulcer. For instance, when situated in 
the pyloric canal, at the pyloric outlet, or in the duodenum just 
distal to the pylorus, the advent of obstructive symptoms is not 
long deLayed. As soon as obstruction super\’encs, the muscle of the 
stomacli hypertrophies owing to the additional work imposed upon 
it. This hypertrophy is at first confined to the pyloric region of the 
stomacli, but slowly extends into the body, then into the fundus, and 
may even involve the lower portion of tlie cesopliagtis. Unless 
the obstruction is relieved, dilatation of the whole stomacli will 
follow, until eventually it becomes saccular and loses its anatomical 
divisions. 

In an advanced case the dilatation may be enormous and the 
vi.'icus m.-vy occupy the major portion of the abdominal cavit}’ and 
even sink down into the pelvis. 

(2) New Growths of the Stomach. There are two common varieties 
of cancer of the pyloric region of the stomach which produce obstruction 
— the cauliflower mass and the scirrhus cancer of the p 3 doric canal. 
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Tkj. III.— I'sxoBtc Oii«T*ccn0B oins to Cnruru)*EB fjBott-ru. 


The caulijioivcr growth if situated in the pyloric segment may, by 
its massive size, cause a mechanical block of the lumen of the pyloric 
canal (fig. 111). It is, however, the less usual cause of obstruction. 

Sciri^ius cancer of the pyloric canal is a comparatively common cause 
of stenosis, as this slow-growing form of grow'tii is associated with a great 
deal of fibrosis and gradual contraction of the pylorus (fig. 112). It 
converts the pyloric canal into a dense, rigid, narrow, thick*walled 
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OsnaccTtox. 

tube, ftiul produces a very gradual dilatation of the stomach {fig. 113). 
As the disease progresses, hou'cvcr, the dilatation increases to such 
an extent that the stomach is capable of holding several pints of fluid. 

A polypus may act as a ball-valve and so produce obstntetion 
(fig. 114), or it may pass through the duodenum, dragging the 
stomach wall with it and causing an intussusception of the stomach. 

(3) Simple Sleuosis of the Pyloric Canal. A gastric ulcer on tlio 
lesser curvature, chronic appendicitis, chronic diseases of the gall- 



fif 114.— Oa nan T i m »ie to j. Teerx. 
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bladder, visceroptosis, and other abdominal conditions may produce a 
reflex pyloric spasm, but there is no evidence that such spasm can 
cause hypertrophy of the muscle of the pyloric canal or fibrous stenosis. 
Occasionally simple stricture or fibrosis is found in the pyloric canal 
Trithout any eWdence of previous ulceration, lYalfcon, however, 
considers that it is possible that a certain proportion of these are 
cases of congenital h}'pertrophy of the pylorus wliich have survived 
to adult life. A number of such cases have been described in which 
the pathological characteristics of the pyloric tumour are identical 
vnth those of infantile stenosis. 

(4) Perigastric Inflammation as a Cause of Pyloric Stenosis. The 
commonest causes of perigastric inflammation and those which are 
most likely to give rise to pyloric stenosis are : 

(а) Acute cholecystitis wtb gall-stones. 

(б) Pancreatitis. 

(c) Sub-acute perforation of a peptic ulcer. 

Pyloric obstruction produced by perigastric adhesions is usually 
not of a severe nature, and rarely becomes complete. In some cases 
of acute obstructive cholecystitis the duodenum, the omentum, and 
even the hepatic flexure of the colon may become welded to the gall- 
bladder in a hard, fixed lump which may, on examination, simulate a 
malignant growth or a perigastric abscess. 

Compression of the duodenum may occur during this acute phase, 
hut this is more likely at a later date owing to the slow contraction of 
the massive surrounding adhesions. 

Gall-stones may be a cause of pyloric stenosis. In cases of 
cholecystitis associated wdth cholelithiasis the duodenum may become 
fixed to the gall-bladder, and a gall-stone — usually a large one — 
ulcerate through the contiguous walls and pass into the duodemmi. 
If large, it may remain lodged in the duodenum itself. If it successfully 
navigates this portion of the gut, its journey onw’ards through the small 
intestine is usually unimpeded until it encounters tlae low'er readies of 
the ileum, where the gut narrows, and where impaction frequently 
occurs, gidng rise to acute intestinal obstruction. The site of perfora- 
tion eventually becomes the site of obstruction. 

(5) Pressure on the Duodenum or Pylorus hy a Diseased Neighbouring 
Viscus (figs. 115 and 110). The following diseases in neighbouring 
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viscera may compress the pylorus or duodenum, and give rise to 
pyloric obstruction : 

[а) Cancer of the head of the pancreas. 

(б) Chronic pancreatitis. 

(c) Diseases of the gall-bladder and bile-ducts. 

(d) Duodenal diverticula. 

(e) Cancer of the hepatic flexure of the colon. 

(/) New growths of the liver. 

(g) Hydatid cysts of the liver. 

(6) Traction upon or Kinldng of the Duodenum. A mobile kidney 
may pull the attached duodenum downwards and produce temporary 



kinking of the gut (fig. 117), giving rise to obstruction and to one 
of the varieties of Dietl’s crises. The obstruction takes the form 
of short, sharp, intennittent attacks, with long intervals of freedom. 
This form of obstruction is sometimes seen in visceroptotic females 
and associated with marked mobility of the kidneys. 

Gastroplosis maybe a further cause of pyloric obstruction (fig. 118). 
If the pylorus becomes fixed as the result of perigastric adhesions, it 
can readily be appreciated that the large, dilated, hypotonic stomach, 
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290 


rOST-GRADUATE SURGERY 


having become still further elongated and •weighed down by its 
contents, may cause further drag and kinking at this point of 
attachment. 

These cases of gastroptosis very closely resemble those of stenosis 
due to ulcer, but a barium meal examination will settle the diagnosis. 
In gastroptosis, owning to atonic dilatation, peristaltic waves are 
usually absent, the duodenal cap is normal, and there is no evidence of 
ulceration or other organic lesion. 



OB»T«rCTJO». 


Signs and Symptoins 

Although there are many causes of pyloric obstruction, once the 
condition is well established there is but little variation in the sjTnptoms 
produced. The symptoms are due to two main factors : (o) the 
mechanical stoppage of the outlet of the stomach ; and (6) secondary 
gastritis. 

Mliore peptic ulcer is the causative factor the history alone nill 
supply an important clue to the diagnosis, as symptoms typical of 
peptic ulcer will, in most cases, be foimd to have been present for 
many years. 

On careful inquiry, therefore, the majority will give a history of 



ABDOMEN 


291 


duodenal ulcer, but with, the onset of pyloric obstruction the character- 
istic symptoms of peptic ulcer -will disappear, there will be no inter- 
missions, nor ■will there be any period of freedom from sjonptoms. 

Pain. As soon as pyloric stenosis supervenes, true hunger pain 
ceases and is replaced by pain which is more or less continuous, but 
of a milder nature. Food may aggravate the pain, as ■will also the first 
meal taken after a bout of vomiting. Although the pain is mostly 
continuous during the day, occasional irregular and severe bouts, 
colicky in nature, may be experienced. These colicky pains may 
develop into sudden severe attacks of violent cramp in the epigastrium, 
and are said to be due to tetanic contraction of the -whole stomach. 
"Wizen present they may be regarded as being pathognomonic of 
organic pyloric stenosis. 

It should he noted that the intake of food aggravates the pain 
but never relieves it ; in fact, it is only after vomiting or after the 
stomach has been emptied by a stomach tube that relief is afforded. 
Such patients will therefore often resort to self-induced vomiting or 
become practised in the use of a stomach tube, ^lore pain is experienced 
in the evening when the stomach has become distended with the 
accumulation of food taken through the day. 

Vomiting. "Vomiting is one of the most outstanding characteristic 
symptoms of pyloric stenosis. At first it is fairly frequent, once or 
twice a day, and this continues as long as there is hypertrophy of the 
stomach. As dilatation supervenes the intervals between the bouts of 
vomiting become longer, but the amoants voided are more capha^. 
In a severe case, if the stomach is completely emptied through vomiting 
or by means of a stomach tube, it may take one or two days for it 
to refill. As the dilatation becomes worse the stomach, as the result 
of atony, is capable of retaining very large quantities of decomposing 
material, even amounting to pints or quarts. When voided, this foul, 
frothy, fermenting fluid may contain particles of food ingested several 
days previously. 

Appetite. "\Mien obstniction is due to peptic ulcer, the appetite in 
the early stages may be good ; but as the obstruction increases it 
becomes less, until eventually there is anorexia which is due, in part, 
to a secondar}’^ gastritis and to the patient’s fear that the partaking 
of food will cause vomiting. There may be such complete anorexia 
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in late cases that this symptom, combined ■with the physical signs, uill 
suggest that the patient is suitering from a cancer of the stomach. 

Thirst. Thirst is a very common symptom and is increased by 
vomiting. Here again the patient is afraid to drink as he attributes 
liis vomiting to the intake of water or liquid nourishment. 

^y€ight. There is a progressive loss of weight, wliich is due to 
vomiting, lack of appetite, self-induced starvation, or a combination of 
the three. This loss of weight is accompanied by marked dehydration 
of the tissues, which is evidenced by the inelastic and parched 
conrlition of the skin. As is usual ■with such loss of weight, amounting 
generally to several stones, there is weakness, giddiness, lassitude, 
drowsiness, and headaches. 

Boxcels. Constipation is usually very marked. This is due to the 
small quantities of food and fluid which can pass the obstniction. 
"UTien the obstruction is incomplete, the foul contents of the stomach 
may irritate the intestines and give rise to diarthcea. 

Urine. Tlie urine in such cases is always scanty, and frequently 
contains acetone bodies. 


Examination 

On examination wasting is eWdent, the extent depending upon the 
degree of obstruction and the length of time it has existed. A^^asting 
in benign obstruction is often more marked than in malignant, as the 
former condition is of longer duration and the stenosis is more absolute. 
The patient will be found to be thin, pale, and anrcmic ; the tongue 
■will be coated, and the breath foul. 

On examining the abdomen the upper half may be found to be 
dilated and the lower half retracted ; but ■where dilatation is advanced 
the whole abdomen is distended. Visible peristalsis is occasionally 
seen in the region of the umbilicus, the waves passing from left to 
riglit. Gurgling noises due to peristalsis or to movement of the body 
may also bo audible. Palpation may cause splashing sounds and 
elicit some tendcniess over the area occupied by' the dilated stomach. 
The area of stomach resonance is diminished, and its extent will he 
found to var)' according to whether the patient is lying domi or 
standing up. 
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There should be a systematic search for an abdominal tumour, 
especially in the region of the pylorus. If on examination a mass is 
found in the pyloric region, its phj^ical characteristics may proclaim 
its nature. A small, tender, somewhat ill-defined tumour is suggestive 
of a benign obstructive lesion, whilst a hard, craggy mass is typical 
of cancer. 

Tetany may be present in severe cases of pyloric obstruction, and 
when present there will be evidence of alkalosis. An X-ray examination 
after the administration of a barium meal is essential in clinching the 
diagnosis. This \vill not only demonstrate ^\ith the greatest accuracy 
the degree of obstruction, but also the causative lesion, its nature 
and its position. Examination of the stools may also be of value. 
For instance, in a case of duodenal ulcer causing pyloric stenosis 
and confirmed by X-rays, a repeatedly positive occult blood test 
will prove that the ulcer is still active. An examination, too, of the 
blood serum will help to indicate to what degree alkalosis is present. 
A test meal may jueld very useful information, as will also the passage 
of a stomach tube and aspiration of the gastric contents. The very 
largo amounts withdrawn daily, combined with the chemical findings, 
will suggest the presence of organic obstruction to the outlet of the 
stomach, and may even proWde a differential diagnosis between benign 
and malignant stenosis. 


Differential Diagnosis between Benign arid other Types of Pyloric 
Obstruction 

(1) Carcinoma of the Pyloric Portion of the Stomach. In this 
condition there is usually a short history, less than a year, obstructive 
symptoms being abruptly ushered in comparatively early in the course 
of the disease. Wasting, although present, is not so marked as in 
benign obstruction, and the loss of appetite almost coincides wth the 
onset of the disease. 

The history of gastric discomfort and pain after food is 
short, iinlike cases of simple stenosis in which there may often be 
a previous history of typical himget pain, dating back many 
years. 

A hard tumour may be felt in the pylorus, the nature of which 
will be revealed by X-ray examination. 

(2) Carcinoma of the Head of the Pancreas. It is only in the very 
late stage of this disease that obstruction of the gut occurs. By this 
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time the patient wll be jaundiced on account of the blockage of the 
common duct or the ampulla of Vatcr. 

The hard growth in the pancreatic head may be palpable, as may 
also be an enlaiged gall-bladder. The liver will usually be found to be 
enlarged below the costal margin to the extent of two or three finger- 
breadths. There may also be ascites. 

(3) Perigastric Injlammation. Perigastric inflammation may be due 
to acute cholecystitis. A large mass will be found to the right of the 
epigastrium in the region of the gall-bladder. This mass will be con- 
tinuous with the liver above, and will move on respiration. There will 
he muscular guarding and tenderness over this area, in addition to the 
usual constitutional signs and symptoms. liTien the omentum or 
hepatic flexure becomes welded to the inflamed structures in this 
region, a large tumour may be formed which may be indistinguishable 
from that of carcinoma. 

A carcinoma, however, which is large enough to invade the liver 
by direct spread must be very advanced, and of such long standing as 
to produce secondaries in the liver and metastases elsewhere. 

The history will be helpful, as in perigastric inflammation there 
>vill be a story of gall-bladder trouble or possibly of intermittent attacks 
of colic followed by jaundice. 

(4) Obstruction due to KinJdng of the Pylorus by a Mobile Kidney 
or Large Atonic Stomach. In such cases visceroptosis is evident and on 
palpation a mobile right kidney can easily be identified. The stomach 
will be found to be large and sinking down into the pelvis. Obstructive 
symptoms are incomplete and irregular, and are characterised by short, 
sharp, acute attacks which last for very brief periods. Although during 
an attack vomiting may be very severe, it only lasts for a few hours, 
or at the most for a day or two, followed by periods of freedom. During 
a bout of vomiting the nature of the vomited material and the total 
amount voided will differ from that seen in cases of organic obstruction. 
With kinking the amounts are less and the vomit does not show the 
characteristic features of decomposition and fermentation which are 
seen where there is a mechanical organic obstruction. The effect, 
moreover, of posture in producing relief of symptoms is more marked. 

(6) Chronic Duodenal Ileus. In some severe cases of duodenal 
ileus the vomiting may be so severe as to simulate pyloric stenosis. 
A barium meal examination will, however, determine the site of the 
constricting agent. 
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Treatment 

The presence of organic obstruction of the pylorus, whatever its 
nature, is an indisputable indication for operation. 

(1) Pre-operative. 

Cases of pyloric obstruction should be carefully prepared for operation on the 
following lines. If such pre-operatire treatment is carried out for a period of days, 
great improrement will result and operation will be attended with little risk. 

(o) The stomach should be emptied twice a day, morning and night, with a Senoran 
evacuator, or if the obstruction la very great a Ryle tube may be passed through the 
nostril and be left t'n situ to provide continuous dramage. 

(6) Any alkaline medicines which have been prescribed should at once be dis- 
continued, and a mixture containing small doses of hydrochloric acid should be 
given, t.d.8. 

(c) Sips of sterile water should be given frequently by the mouth. 

(d) 6 oz. of 5 per cent glucose in saline should be given per rectum six-hontly. 

(e) 100 cc. of 6 per cent saline should be injected intravenously twice a day, 
alternately with 100 cc. of 10 per cent glucose solution. If alkalosis U marked, four 
10-oz. doses of 2 per cent ammoniom chloride solotion should be given per rectum. 

(/) A blood-transfusion may be helpful. 

(2) Operative Treatment, (a) For Pyhric Ohstrudion due to 
Peptic Ulcer. The operation of choice is a posterior gastro-jejunostoray. 
On completion of the short-circuiting operation the scarred pyloric 
region should be enfolded with a few interrupted Lecibert sutures. 
If conditions permit, the abdomen should then be explored for any 
concomitant lesion. The appendix should be removed if possible, 
but this step sbouJd be omitted if tbe patient’s condition is feeble or 
if it is deemed inadvisable to prolong the operation. If a diseased gall- 
bladder is foimd it is often wiser to defer its removal imtil a later date 
when recovery from the first operation is complete. 

The gastro-jejunostomy is best performed without clamps, and the 
jejunal loop may he placed transversely or vertically. If clamps are 
used they will have to be applied very gently, as the stomach is often 
greatly dilated and its walls are thinned, stretched, and friable to a 
degree. 

The results of gastro-jejunostomy for pyloric obstruction due to 
peptic ulcer are exceedingly good. The mortality is only 1-3 per cent, 
and 95 per cent of cures are recorded. The post-operative complication 
of gastro-jejimal ulceration is very rarely seen — less than 1 per cent. 

Gastro'duodenostomy has been performed as an alternative method 
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to gastro-jejunostomy, but the final results do not appear to be so 
uniformly satisfactox)’. 

IVlicn a gas^o-jejunostomy is performed tlie stoma should be at 
least three inches in length, to allow for the narrowing which \\ill take 
place subsequent upon the contraction of the stomach. 

(&) For Pyloric Obstruction due to Neic Growths of the Pylorus. 
Partial gastrectomy should be performed, and this operation 
should be undertaken wherever the growth can be resected uith safety, 
even in the presence of secondary deposits in the liver. 

If the grou'th is irremovable a gastro-jcjimostomy Tsdll be necessary 
in order to relieve the obstniction, although Devines method of 
exclusion of the growth is a better procedure. 

If the obstructing agent is a solitary, pedunculated polj’pus, its 
base should be freely excised through an opening made in the anterior 
wall of the stomach— gastrotomy. If, however, the base of the polypus 
is indurated or multiple polypi ate confined to the pyloric segment, 
partial gastrectomy is the most satisfactory undertaking. 

(c) For Obstruction due to Adhesions produced by Perigastric 
Infiammaiion. If it is impossible to deal with the pTimary cause o^Ying 
to an insuperable barrier of matted adhesions, gastro-jejunostomy 
should be performed. 
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CHAPTER VI 


Treatmeict op Chronic Peptic Ulcep, 

(A) MEDICAL TEEATJiENT (see page 573). 

(B) SOME FACTORS WHICH INFLUENCE THE CHOICE OF TEEATaiENT 

(C) INDICATIONS FOR OPERATION 

(D) CHOICE OF OPERATION AND RESULTS 

(E) PRE-OPERATIVE TREAT3IENT 

(F) TECHNIQUE OF THE OPERATIONS 

(G) POST-OPERATm: TREATMENT 

(H) POST-OPERATIVE COMPLICATIONS 

INTRODUCTION 

The treatment of chronic peptic ulcer is primarily and essentially 
medical. 

Surgery is indicated where complications have occurred, where the 
menace of malignancy cannot be exclude, or where the chroivicity of the 
disease is established by the recurrence and persistence of symptoms in 
spite of methodical, efficient and adequate medical treatment. 

Comparison between the relative merits of medical and surgical 
treatment is nowadays impossible, as, except in the presence of com- 
plications which demand surgical interference, operation is reserved 
for those cases which medicine has failed to cure after a reasonable 
trial. But medical treatment is often doomed to failure because it is 
too cursory, too casual, or not sufficiently prolonged for lasting benefit 
to be derived. On the other hand, there is sometimes a tendency 
to persist with medical measures indefinitely after it should be obvious 
that cure by these means is very improbable. 

VTiere medical treatment is undertaken it must be adequate, i.e. 
strict, systematic, carefully planned, and prolonged, following a scheme 
as laid down on page 575. If carried out on such lines, there is 
297 
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every reason to believe that such treatment Avould in many cases be 
followed by a permanent cure. 

■\\TiUe the patient is undei^oing strict medical treatment in hospital 
and is under supervision, there 'will often be immediate and marked 
relief from symptoms and improvement in the general and local 
condition ; but it is during the later ambulatory stage of treatment, 
when so much depends upon the patient’s loyal co-operation, that 
there is often a relapse. This is not altogether to be wondered at, as 
this stage of the treatment makes certain demands upon the patient, 
calling for strength of character, perseverance, close attention to diet, 
the regular taking of medicines, and a faithful adherence to all the 
details of the regime over a period of many months or even years. 
Any departure from the strict routine, any slackness in the observance 
of the medical ritual, or any self-indulgence wll contravene and destroy 
the efficacy of such treatment, favouring a return of the symptoms or 
even leading to serious complications. 

Thus many patients, rather than bo subjected to the tedium of a 
long and, as considered by some, rigorous line of treatment, demand 
immediate surgical measures in the hope of obtaining more speedy relief 
from their ajuiptoms. 

It should be remembered that quite a number of patients who 
are thus umvilling in the first instance to undergo medical treatment 
also fail to follow the necessary re^mc after operation has been under- 
taken, and many of the poor results of surgery for peptic ulcer arc due 
to the operation being regarded as a cure in itself rather than as an 
incident in the course of medical treatment. 

Surgery, as a quicTc tneOiod of cure, should not be lightly advised mr 
precipitately vnderlaketi. 

During the first few years following the War, many cases of chronic 
peptic ulcer were operated upon indiscriminately and incompetently, 
with so large a proportion of resulting failures that a strong reaction 
in favour of prolonged medical treatment followed. So far did the 
pendulum swing in this direction, intensive alkaline treatment being 
extravagantly boomed, both by medical papers and by the Press, 
as an unfailing means of cure, that it was not long before complications 
such as acute perforation and hmniorrhage showed a surprising increase 
throughout the co;mtry, as the figures of any large general hospital 
will show. This has also been recently emphasised by P^Tah who 
writes as follows : 

“ Thtre lias l^etn an increase m Ac medical treatment of ulcer and a dccrc.i'c in 
the number of cases of chronic nicer operated npon. The average numWr of oj>era* 
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tions per annum before 1926 (in Leeds) \ras oyer 200 ; the average number for the last 
four j'ears was 140. There has been an increase si nee 1 926 in the number of perforated 
ulcers of the stomach and duodenum- Between 1 919 and 1925 the number of per- 
forations averaged 50 per pear ; for the last five years the number has be4n 105 per 
year, that is, they have more than doubled. 

In assessing the results of medical treatment we must take into account the 
mortality of complications, such as perforated ulcers, which may arise in patients 
thought to have been cured medically bat who subsequently perforated. I cannot 
give the figures concerning that, but the deduction from the parallelism of the facts 
I have quoted, the increase in the number treated medically and the decrease in the 
number operated upon, shows, I think, that the increase in the perforations must he 
laid at the door of medical treatment. 

The mortality from perforated ulcer from 1926-31 in Leeds in 699 cases was 18'7 
per cent ; the operation mortality for chronic ulcers was 5 per cent for duodenal, 
and somewhat higher for partial gastrectomy, i-e., for gastric ulcers. So the increased 
number of perforation deaths is over the total number of operation deaths for chronic 
ulcer cases treated surgically. And many of the cases which had perforated returned 
later with symptoms, as, frequently, it is impossible to carry out the ideal surgical 
treatment at the time of the perforation.” (Pyrah, Posf-Grad. Med. Jour., No. 104, 
p. 217, June, 1931.) 

Both medical and surgical treatment may now be said to have 
passed through the stage of trial by error. 

Surgery to-day is employed only, as Wilkie puts it, trith deliberation 
and discrimination. 

In many cases operation opportunely performed may renew the 
patient’s lease of life ; on the other hand, a badly designed operation 
or operation in an unsuitable case may produce an increased and 
lasting state of iU-health and invalidism. 

The main principles in the treatment of chronic peptic nicer, 
■whether by medical or surgical measures, will include : 

(1) Elimination of sepsis. 

(2) Avoidance of trauma. 

(3) Correction of stasis. 

(4) Combating acidity. 

•(5) Removal of the ulcer. 

Where surgery is undertaken, medical measures form an essential 
yart of the treatment, both before and after operation. 

In the surgical treatment of chronic peptic ulcer a high percentage 
of cures will result if the following points are observed : 

(1) Wise discrimination in the selection of cases for operation. 

(2) Care in pre-operative treatment to render the patient as fit as 
possible for operation. 
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(3) The selection of the correct type of operation required in the 
individual case. 

(4) Perfect mechanics and faultless technique in the conduct of 
the operatioD- 

(5) Prolonged post-operative treatment. 

Tlie final decision as to whether medical treatment or operation 
should be advised should never be based on any rule-of-thumb method. 
A careful review of all the available evidence, both local and general, 
must be made in each case. So difficult may the making of this decision 
sometimes prove, that the closest co-operation between physician, 
surgeon, radiologist and pathologist may be required, and in no 
instance is there greater need for the advantages aSorded by team 
work. 


(A) ilEDICAL TREATMENT (sce page 373) 


(B) SO.ME FACTORS WIOCIC INFLUENCE THE C3I01CE OF TBEAT3IENT 

(1) Age. In the absence of complications operation should not he 
advised in young patients, i.e. under 30 years of age, ns in most instances 
the ulcer is of recent date, obstruction and anchorage are rare, and 
co-operation in the matter of post-operative caution is less easily 
ensured. A high incidence of jejunal ulcer and of other unsatisfactory 
results following the operation of gastro-jejunostomy is recorded in 
patients under 30. 

For instance, Pyrah showed that of 389 casca “ GI of the patients who submitted 
to gastro-enterostomy were Qndec 30 years of age, and 33 pec cent of them showed n 
bad result Therefore I think th.at, except for mechanical reasons, gastro-enterostomy 
should not be performed in patients under 30 ye.ars of age with duodena! ulcer.' 

In young patients suffering from chronic peptic ulcer there are, as 
a rule, only two complications which call for surgical interference ; 
perforation and recurrent haemorrhage. Perforation should be treated 
by simple suture, gastro-jejunostomy being performed only where it 
becomes obligatory owing to suturing of the perforation ha^^ng pro- 
duced pyloric or duodenal occlusion. 

Tlic treatment of recurrent hmmorrhage is discussed on page 583. 

In young patients especially, partial gastrectonn' should be per- 
fonned wherever possible, for, as has already been emphasised, recur- 
rence of the hemorrhage or the development of stomal ulceration is 
very’ liable to occur in such subjects after gastro-jejunostomy. 
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The best results of gastric sui^ery are obtained in those in whom 
the sjTnptoms have been present for not more than 5 years, and 
in middle-aged patients, i.c. 40-55 years, and such operations are 
most frequently performed during this 15-year period. Elderly 
persons ^vith gastric or duodenal ulcer respond much less readily to 
medical treatment than those who are still in early middle life, this 
being due probably to impaired circulation and diminished recupera- 
tive powers in the former (Conybeare). As might be expected, the 
risks of surgical interference are greater in old age, but, where clearly 
indicated, operation should nevertheless be imdertaken, being made 
as conservative as possible. 

(2) Sex. Sex does not, in itself, necessarily influence the choice 
of treatment, although it should be noted that the death-rate following 
gastric operations is lower in females than it is in males, and on the 
whole the late results of gastro-jejimostomy for chronic duodenal 
ulcer are more uniformly satisfactory in the former sex. This at least 
has been my experience. Again, stomal ulceration is comparatively 
rare in females after the operation of gastro-jej unostomy (see page 405). 
Eemales show a greater tendency to develop anamia follo^ving wide 
gastric resection, a point which received emphasis from Gordon- 
Taylor, Morley, and others. 

(3) Physical and Meiital Types. The lean, nervous, anxious- 
minded young person ; the neurotic, the introspective, the viscerop- 
totic, and the obese are all poor subjects for gastric surgery. The 
result of any type of gastric operation is likely to prove disappointing 
in patients who have a chronic duodenal ulcer combined wth a marked 
degree of visceroptosis. Wilkie considers that where operation is 
advisable in such cases, gastro-duodenostomy will usually afford better 
results than gastro-jejunostomy. 

(4) Occupation, Economic Status, and Habits. There is a high 
incidence of “ irritable ” duodenal ulcer with hj'perchlorhydria in the 
rushed, restless, anxious business man, the doctor, the barrister, and 
those whose mental activities are always at key pitch. They are, 
on the whole, xmsatisfactory cases for either medical or surgical treat- 
ment, as their habits and mode of life hinder their paying the necessary 
attention to the details of medical treatment and, in addition, most 
of them belong to a group which is characterised by hypermotility 
and rapid emptying of the stomach. 
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It is often found that a holiday with sunshine, relaxation, freedom 
from mental strain, and a change of occupation will bring about 
considerable improvement or even a cure much more successfully than 
any other form of treatment. 

Farmers, the phlegmatic tj'pe of patient, clerks and others in 
sedentary occupations usually show good results from treatment, 
whether medical or surgical. 

As has been stressed by Lord !Moynihan, Tyrrell-Gray, Hurst, 
Ryle and others, tobacco is the worst enemy of patients suffering from 
duodenal ulcer. Sloynihan carried out many investigations on medical 
students and others at a time when they were smoking and at a time 
when they were not, and found definite evidence of an increased 
acidity of the gastric juice as a result of smoking. Therefore, to 
operate upon a patient Vidth a chronic duodenal ulcer and to allow him 
to smoke again nnthout restraint would strongly predispose him to a 
reactirity of ulceration or even to the development of a secondary 
ulcer. Continued indulgence in alcohol and overeating are also 
regarded as deterrents to the success of treatment. 

(6) Family History. "We have shown elsewhere that with certain 
patients there is a family history of duodenal ulcer. There are also 
certain persons who show a congenital and familial predisposition to 
hffimorrhagic duodenal ulcer, or even to jejunal ulcer folloning gastro- 
jejunostomy. Unfortunately such cases do not respond readily to 
medical measures, and their predisposition to a recurrence of hrenio- 
rrhage and to the formation of stomal ulcer followng gastro-jejunostomy 
make it imperative that, when operation is performed, nothing short 
of a sub-total gastrectomy should be undertaken, as this alone ensures 
absence or such a low concentration of acid that ulceration does not 
recur. 

(G) General Condition. Patients who suffer from chronic ill-health, 
chronic pulmonary conditions, or other complicating diseases should he 
treated medically, and operation be undertaken only in the presence 
of urgent complications. 

(7) Length of Ulcer History. Patients giring a short history of 
duodenal ulcer should be treated medically. The same cannot, how- 
ever, be said of the patient who giv^ a short history of digestive upset 
and on X-ray examination is found to have a large chronic '‘gastric 
vlccr, as in such a case it is exceedingly difficult to exclude the possibility 
of malignancy. 
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But in a general way it may be said that patients wth chronic 
ulcer giving a short history^ i.e. less than 3 years, will usually respond 
to dietetic and medicinal treatment, whereas those giving a hng 
history, i.e. more than 6 years, will usually sooner or later require 
surgical measures. 

The importance of chronicity as regards the prognosis of medical 
treatment has been stressed by Nielsen {Ada. Med. Scand., Iviii, I, 
1923), who states that if S 3 miptoms have been present for not more 
than 1 year, freedom from relapse can be guaranteed in at least 54-60 
per cent of cases, or, including improved patients, 60-70 per cent. 
If, however, the symptoms have been present for more than 5 years, 
the probability of producing a cure is about 10 per cent only. 

Farquharson {B.M.J.t p. 144, Jan. 26, 1935), writing on the 
effect of chronicity on results is of the opinion that, judging by his 
investigation of a series of cases treated both medically and surgically, 
the average duration of symptoms prior to treatment bore striking 
relation to the results obtained. He found, for instance, that the best 
results from both forms of treatment tcere seen in those cases uho had a 
relatively short history of ulcer symj^oms. In the cases completely 
cured by medical methods the average duration of symptoms prior to 
treatment was 2| years, whilst the corresponding figure for the sur- 
gical cases was 4i years. In the group of “ fair ” results the average 
duration of symptoms was CJ years in those treated medically and 

years in those submitted to operation. He gives the following 
table : 

Average duration of symptoms 
Results. prior to treatment. 

Medical. Surgical. 

Very good . . • years. . . 4j years. 

Satisfactory . . • 54 „ . .6 „ 

Fair . . . . 64 „ . . 84 „ 

Poor . . . , II „ . . sl „ 

(8) Radiological Findings. Both as regards the diagnosis and the 
choice of treatment in a case of chronic peptic ulceration, the clinician 
is largely dependent upon efficient and correctly interpreted X-ray 
investigations of the stomach and duodenum, undertaken by a skilled 
radiologist. The radiologist can often accurately determine the size 
of an ulcer wlien present, i.e- whether it is large — over 1 inch in 
diameter, of the “letter-box” type, or small — the “threepenny 
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piece ” ulcer. The larger ulcers, those over 1 inch in diameter, ate 
generally accepted as being malignant. 

A chronic ulcer which has an irregular outline, and particularly if 
the mucous membrane in the vicinity appears “ granular,” strongly 
suggests the possibility of carcinoma. 

The position of the ulcer may influence the choice of treatment. 
The very rare ulcer situated on or near the greater curvature calls for 
immediate resection as in almost every instance such a lesion will 
prove to be carcinomatous ; an ulcer situated in the pyloric vestibule 
or canal should always be regarded with the gravest suspicion in \*iew 
of the possibility of malignancy, and in the majority of these cases 
also radical surgical measures are required. 

Anchorage denotes chronicilg. It is very unlikely that nicdicnl treat- 
ment will he successful in the case of a large chronic ulcer which has 
perforated all the coats of the stomach and deeply eroded the pancreas 
or liver, and here partial gastrectomy will often prove to be the only 
means of cure. 

The demonstration by skiagrams of gross anatomical deformities of 
the stomach, such as occur in pyloric obstruction and hour-glass stomach, 
calls for no special comment here ; the choice of operative procedures 
in such cases has already been discussed. 

The inotility of the stomach and a rapid emptying rate or delay in 
emptying, may furnish important evidence when taken in conjunction 
with other factors such as excess, diminution, or absence of hydro- 
chloric acid in the gastric juice. It is better, for instance, to persevere 
with medical treatment for the non-obstructive types of chronic 
duodenal ulcer associated with hyperacidity and a rapidly emptying 
stomach, for, as previously pointed o\it, this type of case is very prone 
to develop jejimal ulceration lollomng a short-circuit operation. On 
the other hand, in cases of duodenal ulcer associated with stenosis and 
marked delay in emptjing and in which there is a relatively low 
acidity, stomal ulceration is very unlikely to occur, and here gastro- 
jejunostomy yiehb a striking percentage of highly satisfactorj’ results. 

In the obstructive tyjie of ca.se medical treatment, although pro- 
ducing some temporary amelioration of the sjTnptoms, very rarely 
effects a cure. 

(9) liesults of Previous Medical Treatment. Enquirj' will have to 
he made as to previous medical treatment, especially whether this 
1ms been carried out with due care and given a fair trial. Repeated 
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failures such treatment will suggest that the ulcer is callous, and 
in such cases surgical interference is indicated before complications 
arise. 

The persistent recurrence of s 5 Tnptoms following medical treatment 
— i.e. failure of medical treatment — vindicates the advisability of 
operation. 

(10) Complications. Such complications as pyloric stenosis, hour- 
glass stomach, repeated htemorrhages, perforation, etc., call for surgical 
measures. 

(11) Gastric Acidity. There seems to be little doubt that operations 
performed for chronic peptic ulcer show a far higher percentage of 
good results in patients with low acidity than in those in whom the 
acidity is high. Failures in operative treatment are due partly to faulty 
operative technique, but perhaps most of all to the development of 
fresh ulceration in the region of the new anastomosis, which is so prone 
to occur in patients with the hypersthenic gastric diathesis where 
hyperchlorhydria is a constant feature. 

Hence it is most important to consider the test meal findings, 
paying particular attention to the amount of hydrochloric acid in the 
gastric juice, when making a decision as to treatment. Repeated gastric 
analysis now forms such an essential part in the investigation of 
patients sufieting from chronic peptic ulceration that this should never 
be omitted before treatment, either medical or surgical, is instituted. 


(C) lynicATiox.s for operation 
(1) Chronic Gastric Ulcer. 

(а) Perforation. 

(б) Pyloric stenosis. 

(c) Hour-glass stomach. 

(d) Repeated hgemorrhagc in spite of medical treatment. 

(e) Persistent recurrence of symptoms after adequate medical 
treatment — i.e. failure of medical treatment. 

(/) Inability of the patient to follow the suggested lines of 
treatment owing to the nature of his work. 

(p) Anchorage of a large callous penetrating ulcer to some 
neighbouring organ such as the pancreas or liver. 

iji) lilultiple chronic ulcers. 
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(j) Recurrent symptoms fono^\'iiig the operation of closure of 
a perforated gastric ulcer. 

(/,•) Chronic ulcer associated wth chronic duodenal ileus, 
duodenal bands or adhesions. 

(/) Chronic ulcer where carcinoma is suspected. 

(in) Expedient circiunstanccs or economic reasons in verj* 
rare cases. 

(fi) A gastric ulcer which has failed to heal after gastro- 
jejimostomy and subsequent courses of strict medical 
treatment. 

(2) Chronic Duodenal Ulcer. 

(a) Perforation. 

(h) “Pyloric stenosis” — duodenal stenosis. 

(c) Recurrent hjcmorrbages. 

(rf) Failure of adequate medical treatment. 

(e) Recurrent symptoms after the operation of closure of n 
perforated duodenal ulcer. 

(/) Chronic penetrating duodenal ulcer associated with chronic 
gastric ulcer. 

ig) Chronic duodenal ulcer associated \rith clironic duodenal 
obstruction. 

(7j) Expedient circumstances and economic reasons in very 
rare cases. 

ij) Recurrence of ulceration following operation. 


(D) CHOICE OF OFEBATION AND KESULTS 

There is no one universally accej^ed and jiractised operation for the 
cure of chronic gastric or duodenal zilcer. 

The success of any particular operation depends largely upon the 
skill and c-xperience of the surgeon by whom it is performed. By dint 
of practice one surgeon may excel in one tj’po of operation, whilst 
another may perfect liis technique in some other which, in his hands, 
proves equally successful. Thus, as emphasised by Walton, the per* 
centage of successes and failures in gastric surgery cannot be justly 
assessed on the results of one single t^^je of operation, as so many 
different factors arc concerned in the final is.sue. 

From the results he has obtained from the varioms operations he has 
performed, the sutgeon is in a position to give his patient a fair idea. 
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of tlie degree of success to be expected from one or otter of the methods 
he may advocate. 

Operations upon the stomach and diioden\im for chronic peptic 
ulcer may be grouped as follows : 

(1) Simple excision of the ulcer. 

(2) Short-circuit operations with or without excision of the ulcer. 

(3) Partial gastrectomy. 

Simple excision of the ulcer as the treatment of chronic peptic 
ulcer has been abandoned, as recurrence of ulceration so frequently 
follows this procedure. 

Gaslro-jejunosiomy and, to a lesser degree, other short-circuit opera- 
tions such as gastro-duodenostomy, hold a prominent place in the 
treatment of certain cases of simple ulcer, but the results of all such 
operations are enormously enhanced when removal of the ulcer itself 
is also undertaken. 

It is almost universally agreed that gastro-jejunostomy, combined 
with infolding of the scarred region or excision of the ulcer, is the 
operation of choice for simple pyloric stenosis. Gastro-jejunostomy 
would also appear to be indicated in certain instances where the ulcer 
is situated high up on the lesser curvature near the cardiac orifice (in 
which position it may be fixed to the pancreas or liver), when excision 
of the ulcer or sub-total gastrectomy would be fraught with too great 
danger (fig. 119). 

Partial gastrectomy is advocated for the majority of chronic gastric 
ulcers, wedge excision plus gastro-jejunostomy being reserved for 
those cases where the ulcer is small, where anatomical distortion of 
the stomach is minimal, and where the parts concerned readily admit 
of such a procedure. But even in such cases, where malignancy is 
suspected or the acid curve is abnormally high, partial gastrectomy 
is to be preferred. 

Por the rare ulcer situated in the pyloric segment partial gastrectomy 
is the operation advised, and W’e would agree with Joll that ulcers which 
begin at or within one inch of the gastric aspect of the pylorus are very 
rare and that nearly all cases of cicatricial stenosis of the pylorus are 
due to duodenal ulcers, the scar tissue resulting from which has spread 
to the left so that the exact site of orig^ of the ulcer is obscured. 

Joll wTites : 

“ I base my contention on an examination of specimens removed 
by duodeno-pylorectomy for pyloric stenosis associated with a high 
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hydiochloTic acid cuivc. Among 91G operations for gastric and 
duodenal ulcer I have found only four chronic gastric ulcers which 
could definitely be classed as pyloric, but I have in addition performed 
duodeno-pylorectomy in 43 cases, diagnosed radiologically as due to 
pyloric ulceration, in which the original site of the ulcer proved to be the 
posterior surface of the duodenum and \vithin a quarter of an incli or 
so of the pylorus. 

“ If this view of mine is correct, statistics relating to pyloric gastric 
ulcer should properly he relegated to the category of duodenal ulcers, 
as the actual percentage of pyloric ulcers is so small,” {Proc. Poy. Soc. 
Med, Ko. 6, p. 1286, July, 1931.) 



ly. ItD— Cimtojuciorromr nrs r>j. CiJrwc Vu^ii wiiTiu 

Cu-EB «rrC4TEll XE»B THE CaRVU ABOVT TUB MlIIDl.C THIRD OE THE I.fc**ER 

I'WETRATtXO THE LITER. CrRTETCBE. WeMB EXflUOX PE ClXE* 

roaiLXED WITH GiBTBO-iEirXUSTOMT H-«X 
BEER rEBrOBXED. 

At the present time there is much controversy with regard to the 
choice of operation in cases of chronic duodenal ulcer without stenosis 
where surgerj’ is indicated on account of recurrent haemorrhage or 
severe symptoms which cannot be controlled by medical measures. 
There is no doubt that while a short-circuit operation, by diverting" 
acid from the ulcer site, wll bring about a cure of the ulcer itself in the 
majority of cases, it \rill do nothing whatsoever to counteract thefactors- 
which influenced the production of the ulcer. In fact, a short-circuit- 
operation increases the rapidity with which the stomach empties, thus 
diminishing the opportunity of neutralisation of the acid gastric con- 
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tents, and tliereby predisposing to tlie formation of fresh ulcers in the 
region of the stoma. 

There is only one sure method by which the secretion of acid gastric 
juice can be permanently reduced to a lower level than that at which 
peptic ulceration can occur, and that is by partial gastrectomy, 
entailing the removal of at least three-quarters of the stomacli. 

The encouraging results so far obtained in my ovm series of cases 
seem to justify this procedure, mutilating though it may have appeared 
to be for such a small lesion. 

But the main objection to the routine performance of partial 
gastrectomy in preference to gastro-jejunostomy for chronic duodenal 
iilcer 'without stenosis is the mortabty of the former operation which 
is said to be about 5-6 per cent, whereas that of the short-circuit 
operation is only 1-2 per cent. 

“ But if the operation is necessar}' it must be made safe, and I am 
perfectly certain that the surgeon who can produce a mortality of 1 
per cent in gastro-jejunostomy can show as low a figure for physiological 
gastrectomy.” (Ogilvie, Lancet^ p. 419, Feb. 23, 1935.) 

A comparison between the end-results of gastro-jejunostomy and 
partial gastrectomy will show that although the former operation is 
capable of producing a fair proportion of brilliant immediate results, 
the latter will yield a higher percentage of permanent cures and a degree 
of general fitness and good health far surpassing that afforded by any 
short-circuit operation. 


CHOICE OF OPERATION FOR CHRONIC GASTRIC ULCER 

(1) Operations for Chronic Ulcer situated in the Body of the 
Stomach. 

(2) Operations for Chronic Ulcer situated in the Pyloric Segment 
of the Stomach. 

(3) Operations for the Complications of Chronic Gastric Ulcer. 

Operations for Chronic Ulcer situated in the Body of the Stomach, 
{a) Small ulcer on or near the lesser curvature — acid curve within 
normal limits. The treatment here recommended is excision of the 
ulcer or its destruction by the cautery combined with gastro-jejuno- 
stomy (fig. 120). ^Tiere, however, malignancy is suspected, partial 
gastrectomy should be undertaken. 

It would be a very easy solution to the problem if simple excision 
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of the ulcer could guarantee a cure in every case ; but unfortunately 
this operation is followed by recurrence of ulceration in a very high 
percentage of cases, as is shown in the B.M.A. Report (1930), where it 
is stated that local excision of the ulcer by itself gives very’ poor results, 
i.e. approximately 50 per cent of failures. Hurst states that recurrence 
occurred in 4 out of 10 of Dobson’s cases within a year ; Sherren had 
6 failures out of 9 cases ; and Collinson had 15 failures out of 39 cases. 

It is an unsatisfactory operation, as the motor functions of the 
stomach are often impaired thereby and, apart from removing a 
possible source of malignancy, conditions in the stomach are not 
materially improved, the acidity is not diminished, and the mucous 
membrane siirrounding the sutured area is more liable to ulcerate than 
any other part of the stomach. 

Gastro-jejiinostomy tcithout excision of the ulcer is seldom advisable, 
the failures by this method being estimated at over 35 per cent. AVhen, 
however, excision of the ulcer is followed by a short-circuit operation 
the results are definitely better. Walton, for instance, in a series of 
310 patients treated by excision of the ulcer, pyloric occlusion, and 
posterior transverse gastro-jejunostomy,had 13 deaths — a mortality of 
4-2 per cent, and in a group of these cases which were watched for a 
minimum of 5 years there were 88 per cent of complete cures. Of those 
cases which survived 0 developed recurrent ulcers, 5 showed the later 
onset of carcinoma, and 1 developed a severe form of anffiniia. 

(6) Small ulcer on or near the lesser curvature — acid curve abnor- 
mally higb. In such cases partial gastrectomy is preferable to wedge 
excision plus gastro-jejunostomy. 

(c) Large or medium-sized ulcers of the body of the stomach 
situated on or near the lesser curvature (fig. 121). Some of these may 
be adherent to the pancreas or fiver. For several reasons partial 
gastrectomy is the method of choice in these cases ; 

(i) Complications such as the onset of malignant degeneration 
of the ulcer, perforation, hour-glass stomach, hemorrhage, etc., are 
prevented. If, on the other hand, as proved by subsequent micro- 
scopical examination, the ulcer is malignant, this operation has already 
afforded the most radical and effective tj’pe of treatment. Where 
operation is undertaken for chronic gastric ulcer the development of 
gastro-jejunal ulcer is rarer after partial gastrectomy than it is after 
gastro-jejunostomy. 

(ii) The tcchniqvve of this operation greatly simpUfies the removal 
of the.se large ulcers. On the other hand, wedge excision of the ulcer 
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presents many technical difficulties : the resulting aperture is not 
easy to close, and the suturing produces considerable distortion of the 
stomach and interference Tvith its functional capacity. 

(iii) The results of this operation are eminently satisfactory. 
About 90 per cent of patients show unimpaired efficiency for work 
and have nothing of which to complain except that they must eat 
moderately for the first few months after the operation. The unsatis- 
factory results comprise less than 10 per cent, and include a few cases 
w'hich develop anremia of the chronic microcytic or, very rarely, of the 
macrocytic type. 
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Some leading surgeons give a very low death-rate from this opera- 
tion, e.g.. Lord Moynihan 1*6 per cent. Finsterer in a series of 407 
cases had a mortaUty of 4-4 per cent, but during the last few years this, 
in his hands, has fallen to 1-8 per cent ; Gordon-Taylor 4*2 per cent ; 
whilst von Haberer has been able to reduce his mortality from 8-4 
to 6 per cent. But the average operative death-rate from partial 
gastrectomy for chronic gastric ulcer is found to vary from 0-8 per 
cent. 

In my own cases the mortality of partial gastrectomy in the cla^ 
of ulcer suitable for wedge resection is under 4 per cent. 

(iv) It is accepted by the majority of abdominal surgeons as being 
the most satisfactory and successful operation for such cases. 
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(rf) Inaccessible or “ letter-box ” ulcers occurring near the cardia. 
Here we would recommend gastro-jejunostomy in preference to 
jejunostomy, cholecysto-gastrostomy, or sub-total gastrectomy. 

Ulcers situated high up on the lesser curvature near the cardiac 
orifice, sometimes penetrating the pancreas or liver to a great depth, 
are often associated with much pain, recurrent hmmorrhage, vomiting, 
loss of appetite, and consequent debility, and are most imsuitable 
for operation. 

It is in just these cases that medical treatment often proves unavail- 
ing. Partial gastrectomy cannot be recommended as it is a most 
hazardous procedure under the circumstances, often entails a sub-total 
resection of the stomach, and is frequently followed by a high 
percentage of deaths. 

Cfiolecysto-gastroslomy, which has at times been advised and 
practised for this t}'pe of case, often has little or no cfiect in the healing 
of the ulcer. It has been advocated on the assumption that the bile 
entering the stomach will have a neutralising effect upon the gastric 
juice ; but bile is a neutral or only faintly alkaline fluid and it is very 
questionable whether the amount which intermittently enters the 
stomach is sufficient to cause neutralisation. This is confirmed by 
Nasarov who investigated a number of cases upon which this operation 
had been performed. He showed that the reduction of the gastric 
acidity was very n\uch less than might have been expected, and that 
hyperchlorhydria often persisted. 

In the treatment of this type of case jejwiostomy has its supporters*- 
but is generally considered to be very disappointing. It is claimed that 
by the institution of jejunal feeding the stomach is put at rest and the 
ulcer is given a chance to heal. Unfortunately the stomach cannot be 
put at rest. As sho^vn by Ivy, the mere thought or sight of food 
stimulates a copious secretion of gastric juice, and the introduction 
of food into the jejunum produces the same effect. If no food passes 
into the stomach whereby the gastric juice may become neutralised or 
diluted, this juice in its full concentration has direct access to the ulcer 
and conditions are thus favourable for its continuance and extension. 

If, therefore, this operation is performed for the typo of ulcer under 
discussion, the jejunal feeding should be accompanied by the oral 
administration of alkalis, olive oil, and large doses of atropine, as 
recommended by Hurst, in order to neutralise and inhibit the secretion 
of gastric juice. 

A jejunostomy very often interferes with and greatly conqilicatcs 
any future operation upon the stomach, such as partial gastrectomy. 
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I content myself, therefore, in such cases vdih the performance of a 
gastro-jejunostomy, fully realising that it is whimsical in its effects 
and that a further operation for excision of the ulcer will he found to 
he necessaiy in many instances. 

Operation for Chronic Ulcers situaied in the Pyloric Segment of the 
Stomach. Ulcers situated in the pyloric segment of the stomach, i.e. 
between the pyloric outlet and the incisura, in view of their so often 
proiung malignant, should he treated by gastro-duodenal resection. 

Operatioiisfor the Complications of Chronic Gastric Ulcer, (n) Hour- 
glass stomach (see page 266). Partial gastrectomy is the treatment 
recommended for this condition. As has been shown, the results 
are very good, and in actual practice the operation is feasible in the 
majority of cases, being attended by a low mortality. 

In certain instances where the patient is in poor condition and is 
unable to stand a severe operation, gastro-gastrostomy combined with 
some form of pyloroplasty' constitutes a satisfactory alternative form 
of treatment, and particularly in long-standing cases where there is 
evidence that the ulcer has healed and that the stricture is situated 
not too high up in the body of the stomach. 

(6) Pyloric stenosis (see page 282). Pyloric stenosis due to simple 
ulcer should he treated by ^stro-jejunostomy. 

(c) Perforation (see page 220). Simple closure of the perforation, 
with or without drainage of the pelvis, is advocated in the majority of 
cases. Gastro-jejunostomy is advised only where the patient’s condi- 
tion is good, where the perforation is recent, and where the closure of 
the perforation has produced pyloric obstruction. 

(d) Hfemorihage (see page 578). "Where possible, operative treat- 
ment is best postponed until bleeding has ceased. ^^Tiere operation 
has been undertaken and the hsemorrhage is found to be due to tlie 
erosion of an artery in the base of a gastric ulcer, tie most appropriate 
treatment in the circumstances is partial gastrectomy. Such pro- 
cedures as underrunning and tying the blood-vessels in the vicinity 
of the ulcer, or trans-gastric exposure of the crater and its attempted 
obliteration with through-and-through sutures are unsatisfactory as 
they are very liable to he followed by a recurrence of the haemorrhage, 
even should they succeed in temporarily controlling it. 

(e) Pistula (see page 257). In cases ol gasiro-coUc fistula due to a 
chronic gastric ulcer (a rare condition), Wilkie’s two-stage operation 
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should be practised. This consists of excluding the portion of colon 
involved in the fistula, re-establishing the continuity of the colon by 
end-to-end anastomosis, and alloAving a period of some weeks or even 
months to elapse before undertaldng the second and major stage of the 
operation. In many cases this will amount to partial gastrectomy, a 
segment of stomach and the ulcer, together with the attached portion 
of the excluded loop of colon, being removed in one piece. 


CHOICE OF OPERATIONS FOR CHRONIC DUODBNAI* ULCER 

(1) Operation for Chronic Duodenal Ulcer ^V 1 T 1 I Stenosis. 

(2) Operations for Clironic Duodenal Ulcer without Stenosis. 

(3) Operations for the Complications of Chronic Duodenal Ulcer. 

Operation /or Chronic Duodenal Ulcer vtitk ^Stenosis. The opera- 
tion universally advised in such cases is infolding or excision of the 
scarred portion of the duodenum, followed by gastro-jejunostomy. 

The results of this operation are excellent, from 90-95 per cent of 
thepatients beingcompletely cured, thecomplication of stomal ulceration 
being rare (under 1 per cent), and the death-rate being only 1-3 per 
cent ; in fact, this constitutes one of the most successful of abdominal 
operations, and for this type of case it is unsurpassed in its splendid 
results. 

Operations for Chronic Duodenal Ulcer without Stenosis. A 
variety of operations are practised for this condition : 

(o) Pyloroplasty. 

(i) Horsley’s operation. 

(ii) Judd's operation. 

(6) Gastro-duodenostomy. 

(i) Finney’s operation. 

(li) Jaboulay’s operation. 

(c) Gaslrofejunostoiny icith excision, cautery destruction, or infolding 

of the ulcer. 

(d) Partial gastrectomy. 

(i) The Pean-Billroth I operation. 

(ii) The Polya types of partial gastrectomy — anterior and 
posterior. 

(iii) Finsterer s operation of partial gastrectomy ^nth pyloric 
exclusion — “ physiological gastrectomy.” 
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There can be no doubt that in Great Britain excision or infolding 
of the ulcer, foilo'wed by gastro-jejunostomy, is still the method 
preferred by a large number of surgeons for cases of chronic duodenal 
ulcer in "which there is no stenosis. But the need for much careful 
consideration in the choice of operation for such cases must again be 
stressed, as the results of the routine performance of gastro-jejunostomy, 
whether combined ^rith excision or with infolding of the ulcer, although 
carrying the low mortality of only 1-2 per cent, show a comparatively 
high incidence of secondary peptic ulceration, i.e. 6-8 per cent, while 
published statistics would indicate that the late results are unsatis- 
factory in over 25 per cent of cases. 

These results have led to a marlred increase in the practice of 
“ physiological gastrectomy ” for this type of case. 

IVhere the patient gives a long history of chronic duodenal ulcer 
(often associated with intermittent hemorrhages) ; where there is 
marked hyperacidity, hypermotiUty, and rapid emptying of the 
stomach ; where courses of adequate and efficient medical treatment 
have repeatedly failed ; where at operation the ulcer is found to be 
large and deeply penetrating, the duodenum being entangled in a mesh 
of ©dematous and inflammatory adhesions — by no means an uncom- 
mon combination — ^Finsterer’s operation of partial gastrectomy with 
pyloric exclusion would appear to be the method of choice to ensure 
healing of the ulcer and such a diminished secretion of acid gastric 
juice that the subsequent onset of marginal ulceration is prevented. 

In the t3q)e of case under discussion, gastro-duodenostomy has a 
distinguished if limited following. It is claimed that this operation 
short-circuits the ulcer-bearing area in the duodenal bulb and deflects 
the acid gastric contents into the second portion of the duodenum — 
a region more alkaline in content and more tolerant of acid than the 
proximal jejunum. It is stated that a certain amount of alkaline 
duodenal fluid is regurgitated into the stomach, which lowers the 
gastric acidity and at the same time relieves pyloric spasm. 

But, in my opinion, the same adverse criticisms which have been 
levelled at gastro-jejunostomy can be aimed with equal or even greater 
force at gastro-duodenostomy also. 

In a recent review of Wilkie’s gastro-duodenostomy cases at 
intervals varying from 1-12 years after operation, the results were 
excellent in 64 per cent ; 25 per cent of the patients were relieved but 
not cured, and in 11 per cent symptoms of dyspepsia persisted. Two 
cases of stomal ulcer occurred and both received immediate and 
lasting relief from secondary gastro-jejunostomy. In two cases bilious 
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vomiting persisted after gastro-duodenostomy, omng to axial rotation 
of the duodenum due to inadequate mobilisation ; here secondary 
gastro-jejunostomy Tvas followed by a good result. 

Wilkie states that the ultimate results have been so gratifying 
after the twofold anastomosis that he has seriously considered per- 
forming the double operation in cases with high acidity and a somewhat 
fixed duodenum. He draws attention, however, to the importance 
of ascertaining whether or not there is any duodenal ileus in cases of 
gastric and duodenal ulcer which have been operated upon. If, he 
says, at the completion of any form of gastric anastomosis, there is 
evidence of duodenal stasis, a duodeno-jejimostomy should be per- 
formed. This added procedure prolongs the operation by only a few 
minutes and prevents any unpleasant symptoms in the immediate 
post -operative stage and later. 

The Ileinelce-Mihilicz operation, which consists of dividing the 
strictured portion of the gut in an axis parallel to the lumen and 
closing the opening in a transverse direction, is now’ never performed, 
as the remainitig scar tissue continties to contract, causing lecuncncc 
of the sjTnptoms. 

But there are two types of pyloroplasty which are sometimes practised 
for small anteriorly-situated chronic duodenal ulcers without stenosis. 

The first — //orsfey’s “ pftystologtc ” pi/loropkwfy — is o modification 
of the Heineke-JIikuIicz method. Horsley {Surgory of the Stomach 
and Duodenum^ p. 152, Kimpton) writes : 

“In 1919 I described a pyloroplasty which was termed ‘ physiologic ' because it 
seems to have the advantage ot temoviog an ulcer in the hrst part ot the duwlenuffl 
and restoring the physiologic fonction of the stomach to normal, without any endue 
mutilation The incision is a straight incision, two-thirds of which is in the stomach 
and one-third m the duodenum. It should never he carried lurther than su 
into the duodenum, and the proportion of having the portion of the incision in the 
stomach at least twice as long as the portion in. the duodenum should always be 
preserved (fig. 122) The pyloric canal is about IJ inches (3 cm.) long, and this at 
least should be divided. To be sure, it has in common with the Ileineke-Mituii« 
operation a straight incision which is sutured transversely, but otherwise there is no 
resemidance {fig. 123). The Heineke-MUcuIicz pyloroplasty was conceived and 
formed to overcome a stenosis and it was intended merely to correct the contraction- 
The ‘ physiologic ’ pyloroplasty is not indicated in a marked stenoris. Thong^ I 
ha\e nsed it in a narrow stenosis, I am inclined to believe that even this is stretching 
its indications a little too much into a field where posterior gasiro-entetostomy H 
extremely satisfactory’. 

The object of this pyloroplasty is to remos-c an ulcer and to give physiologic rest 
to the stomach by clis-iding the pyloric jiphincter and the adjacent pyloric canal. It 
emboilie.H the same principle that is adopted when the sphincter ani is divol'cJ or 
ilividetl for the cure of an ulcer within its grasp. While the operation has a limite*! 
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Jield, and while in my early enthusiasm I applied it more widely than it should have 
heen applied, it still has dehnitc indications, chiefly in the small group of cases in 
■which there is a duodenal ulcer in the first part of the duodenum, without adhesions 
and without surrounding infiltration, that has resisted the therapeutic efforts of care- 
fully applied medical treatment. Most ulcers of this kind can he cured by medical 
■treatment consisting largely of the proper regulation of diet with the occasional 
administration of belladonna or its products and, more rarely, of some alkaline powders. 
In spite of the best medical treatment, however, occasional patients are seen with 
small limited duodenal ulcers without adhesions, who still have annoying symptoms 
from the ulcer. 

If the adhesions are very limited and only to the gall-bladder, the gall-bladder 
may be removed at the same time the pyloroplasty is done and this pyloroplasty will 
usually give good results. If, however, the adhesions are extensive and if there is 
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sub-acute iufiammation around the ulcer, as a duodenitis, this pyloroplasty is not so 
satisfactory and frequently is followed by a recurrence of symptoms. When the 
adhesions are fairly extensive and a pyloroplasty seems indicated, the Finney pyloro- 
plasty would he better suited to the conditions. If there is a slight stenosis the Finney 
operation would be better than this physiologic pyloroplasty, but marked stenosis is 
best treated by a posterior gastro-enterostomy,” 


The second pyloroplasty -svhich is performed in some 50 per cent 
of cases of chronic duodenal ulcer at the Mayo Clinic is known as 
Judd's operation. 

Judd considers that certain of the symptoms attending duodenal 
ulcer are due to tension and spasm resulting from the action of the 
pyloric sphincter muscle, and that the physiological reactions of the 
stomach and duodenum are changed and the concentration of acids 
lowered after the performance of his operation. 
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This operation consists of the mobilisation of the duodenum and 
the excision of tlie anterior two-thirds of the pyloric sphincter muscle, 
the ulcer, and the cap of the duodenum. If an ulcer is found on the 
posterior wall this may be cauterised or the excision may be extended 
to include this lesion, lea^•ing only a strip of the posterior wall with its 
mucous membrane. If there is an area of duodenitis or a small ulcer 
on the posterior wall, this may be left undisturbed. The wound in the 
gut is then closed in a transverse direction, constituting a gastro- 
duodenostomy. 

The local operation is really a comparatively simple procediue in 
cases in wliich it is indicated. Furthermore, it is not followed by the 
complications which are too frequently associated with gastro-jejuno- 
stomy, particularly those of pulmonary origin ; indeed, it is unusual for 
a patient to develop pulmonary complications in association with this 
plastic procedure. 

According to Judd, this operation is particularly indicated if the 
patient is young and/or of nervous temperament, the ulcer small, 
scarring minimal, and the pyloric region free from adhesions and easily 
accessible, as he has not found gastro-jejunostomy to give satisfactoi}* 
results in such cases. 

The chief contra-indications to the local operation arc anchorage of 
the duodemim to such an extent that it cannot bo mobilised without 
undue risk in obtaining an approach to the ulcer ; considerable 
narrowing of the duodenum; pouching; and much firm fixation by 
adhesions. 

The main danger — admittedly very rare — folloaung this operation 
is leakage from the suture line. In the immediate post-operative 
period retention of gastric contents frequently occurs, necessitating 
aspiration to prevent distension and vomiting. This delay in emptying 
of the stomach may persist for a few weeks or even months, but the 
late results are stated to be very good. Judd had over 90 per cent 
of complete cures in a series of 1363 cases, with a death-rate of 0-14 
per cent. Recurrence of ulceration at or about the suture line occurred 
in only about 2 per cent of his cases. 

Judd therefore considers that when the lesion is limited to a 
ulcer in the anterior wall of the duodenum, such a pyloroplasty may 
be recommended ^^nth every confidence. 

Finney’s operation does not appear to possess any distinct advan- 
tages over Judd’s or Jaboulay’s, and, although on excellent procedure, 
it has not been extensively adopted in this countrj’. 

In those cases in which an incision has been made through the 
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duodenum Tvith the object of performing a pyloroplasty after the 
method of either Horsley or Judd, and where, owing to the extent 
of the scarring or to a deeply-eroding posteriorly-situated ulcer, it has 
been deemed advisable to abandon the operation, it is good practice to 
excise as much of the scarred portion of the gut as possible and then to 
close the aperture in the longitudinal axis in such a way that permanent 
narrowing, almost amounting to complete occlusion, will necessarily 
result when the tissues have healed. 

Kellogg states that such a method of permanently narrowing the 
pylorus and duodenum, when followed by gastro-jejunostomy, usually 
juelds satisfactory results. 

Operations for the Complications of Chronic Duodenal Ulcer. 
(a) Perforation (see page 220). In cases of perforation, simple 
closure, with or without drainage of the pelvis, is indicated. Where 
suture of the perforation has produced duodenal occlusion, gastro- 
jejunostomy will be obligatory ; but this operation is followed by over 
30 per cent of poor late results. 

(6) Severe Hemorrhage (see page 578). If at the time of the 
operation the patient’s condition is poor, the duodenum should be 
oversewn, the pylorus occluded, and a posterior gastro-jejunostomy 
performed. If, on the other hand, the patient’s condition is satisfactory, 
partial gastrectomy should be imdertaken, as, where this is possible, 
the results, both immediate and late, will be far superior. 


(E) PRE-OPERATIVE TREATMENT 

“ No patient, however debilitated by emaciation, chronic sepsis, h®morrhage, or 
peraiatent pain, i.s refused the benefits of operation because he is thought to be a bad 
surgical risk. Every patient is given a preparatory treatment which lasts for thirty- 
six hours, but may extend over a week, or two weeks or more, until he has so far 
responded as to enable him to nnde^o even the most severe operation with the best 
chance of success.” (iloynihan.) 

(1) The Best Time to Operate. Before any operation upon the 
stomach or duodenum is undertaken, a course of preparatory treatment 
is of the greatest advantage. 

In uncomplicated cases where the patient is in fair condition, he 
should he admitted to hospital a few days before operation to accustom 
him to his surroundings and so that the usual pre-operative medication 
may he undertaken to render him as fit as possible. 
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Except where there is gastric retention or an appreciable degree of 
gastritis, it is unnecessary and meddlesome to aspirate and irrigate 
the stomach. 

Large quantities of fluids and glucose are given as a pre-operative 
routine to guard against dehydration and to ensure an adequate 
supply of glycogen in the liver and muscles. 

During this preparatory period there is no need for the patient to 
be kept constantly in bed ; in fact, it is better for him to he up and 
about for part of the day in order to maintain muscular and circu- 
latory tone and pulmonary ventilation, and to prevent his mind from 
dwelling unduly upon the thought of his pending operation. 

A nutritious semi-solid or liquid diet is prescribed, together with 
the usual alkaline powders used in the treatment of chronic peptic 
ulceration. 

AVhere, however, the patient has a large penetrating lesion, is 
exhausted from pain and loss of sleep, and shows evidence of dehydra- 
tion and emaciation from his abstention from fluids and food, a much 
longer course of treatment is required, extending over weeks or possibly 
months. In such cases he must be kept in bed altogether witli complete 
rest and quiet, sleep being ensured by the administration of sedative 
drugs if necessary. Pain must be relieved by giving olive oil, bella- 
donna, and alkaUs, and Hurst’s ulcer diet is ordered. The stomach 
should be washed out once or twice a day with warm normal saline 
to remove mucus or any decomposing gastric contents, and the reser- 
voirs of the tissues should be flushed with fluids introduced orally, 
rectally, intravenously, or subcutaneously. 

iUtcr a few days or weeks of such treatment there will usually be 
a marked general and local improvement. Considerable absorption 
of the inflammatory products in the vicinity of the ulcer will take place, 
gastritis will he diminished, and even a large preriously fixed and 
irremovable ulcer may be rendered resectable by these measures. 

If there is marked ancetnia through continued loss of blood, blood- 
transfusions will be required, and in such cases operation should be 
deferred, for several week's if necessary, until the patient is in a fit 
condition to withstand it. 

Patients sufTering from pyloric obstruction are never operated upon 
as emergencies, hut a definite plan of treatment is first instituted on 
the following lines : 

(o) Gastric lavage. The gastric contents are aspirated and the 
stomach is wrashed out through a Ryle tube 1-3 times day. ^\cak 
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hydrogen peroxide, normal saline, or a solution of hydrochloric acid 
(0*25 per cent) is usually employe<l for this purpose. 

In cases where there is marked retention and vomiting, the 
exhaustion of chlorides and the increase in the non-protein nitrogen 
in the blood and urine, indicate the presence of a severe intoxication 
(alkalosis). In the early stages of this toxaunia the patient complains 
of nausea, drowsiness, and headache, and becomes flushed and asthenic, 
whilst at a later stage there is increased retention of gastric contents, 
lowered hlood-pressure, muscular irritability, prostration, frequent 
vomiting, oliguria or anuria, gastric tetany, eventually leading to the 
“ typhoid ” state and death. 

For diagnostic purposes and also to serve as an index of the results 
of the treatment which has been instituted, it is very important to 
examine tbe blood in all cases in which there is the least degree of 
retention in the stomach, to determine the content of chlorides, the 
urea, and the carbon dioxide combining power of the plasma. In this 
way comparatively mild cases of toxaemia are frequently discovered 
before the symptoms have become definitely established. 

Tetany is always associated with severe alkalosis and is an indication 
of marked disturbance of the acid-base mechanism. The painful 
muscular spasms which occur can to some extent he relieved by the 
administration of 5 cc. of a 10 per cent solution of calcium chloride or 
intravenous injections of 10 cc. calcium gluconate (Sandoz) combined 
unth occasional intramuscular injections of morphia and atropine. 

(6) The admimstration of glucose and fliiids. 200 cc. of 10 per 
cent glucose ^vith 1 per cent sodium chloride are given orally from 3-6 
times a day in addition to the fluids which are introduced rectally. 

I have found the continuous intravenous drip method most satis- 
factory’ for this tjqje of case. By controlling the flow to thirty drops 
per minute, roughly 5000 cc. of fluid rich in salts and carbohydrates 
can be introduced into the circulation in each 24 hours without 
discomfort to the patient. 

No solid food is permitted during the pre-operative period. 

(c) Medicines. As such patients are usually suffering from some 
degree of alkalosis, the administration of alkalis is forbidden and an 
acid mixture is substituted. 

(2) Eradication of All Accessible Foci of Infection. The nose, 
accessory sinuses, tonsils, teeth, and gun^ should always be carefully 
examined, and if any septic focus is found it should be dealt ■with at 
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least one month before operation is undertaken. Xo gastric operation 
.should be performed shortly after the enucleation of tonsils or the 
extraction of teeth, but ample time, ofteii amounting to a period of 
4-6 weeks, should bo allowed for healing to take place. If, however, 
through lack of response to medical treatment the patient’s condition 
is desperate and obstnvetion must be relieved without undvie delay, 
the removal of such foci must be deferred until he is convalescing from 
his operation. 

It should be remembered that there are at least two other likely 
sources of infection — the appendix and the gall-bladder. During the 
performance of a gastric operation the appendix should, if possible, 
be removed in most cases ; the gall-bladder also should be carefully 
examined, and if found to be diseased cholecystectomy should be 
jjerformed wherever circumstances permit. 

(4) Sunlight Treatment. A course of sunlight treatment is often 
given with beneficial re-sults. 


(F) TECIIXTQUE OF THE OPERATIONS FOR CIIRONIC PEPTIC 
ULCER 

(1) General Considerations. 

(а) Ancesthesia (see pages 55 and 58). 

(б) Skin disinfection. The skin may be prepared in various ways, 
but my o^vn preference is for lavish paintings with tannvi'alcohol 
(acid tannic 7*5 per cent in industrial spirit, coloured with fuchsm), 
tinct. metaphen (Abbott), or industrial spirit followed by dettol. 

The prepared area should extend from the nipples to the thighs, 

(c) Abdominal incisions (fig, 124). The following are the four most 
usual inci.sions : 

(i) Mid-line iHCision. This is made in tlie mid-line and extends 
from the left of the xiphistemum to the umbilicus. When the extra- 
peritoneal tissues are reached it is important to free these structures 
from the recti muscles in order to carry the incision through the 
peritoneum, well away to the right or to the left so a.s to avoid 
the ligamentum teres. This incision is closed by Wilkie’s method 
(fig, l2o). 

This mid-line incision is frequently employed in emergency work, 
and for most gastric operations. 
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(ii) Right paramedian hicision. This is commonly used in gastric 
surger}’’, and affords an excellent approach to the pylorus, duodenum, 
gall-bladder and bile-ducts. It may be advisable to divide the ligamen- 
tum teres in order to obtain a better view of the cardiac end of the 
stomach. Through it the whole abdomen can be readily explored, 
and where it is deemed necessary to remove the appendix the c?ecum 
can often be drarni through the lower portion of the wound. 



This incision is a vertical one situated 1 inch from the mid-line and 
extends from the costal margin to a point 1 inch or so below the 
umbilicus (fig. 126). The subcutaneous tissues and the anterior sheath 
of the rectus are divided in the same line, and after the belly of the 
muscle has been dissected free from its inner attachments, the posterior 
sheath and peritoneum are also divided in the same line as the 
anterior sheath. • The tendinous intersections udll have to be 
very carefully separated, and pains must be taken not to fray or 
otherwise damage the imier border of the rectus muscle during this 
dissection. 
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(iii) Eight trajisrectns or musde-splil iticision. Tliis incision, like 
the paramedian, extends from the costal margin to 1 incli below the 
umbilicus at about 1 inch from the mid-line, all the stnictures of the 
anterior abdominal wall being divided in this plane. The muscle-split 
incision is easier to make and to close than the paramedian, but it is 
invariably followed by some atrophy and weakness of the inner, and 
sometimes of the outer, fibres of the right rectus muscle. 




(iv) A left jiarnmedian or nuiscle-splU incision is sometimes necessar)* 
where a sub-total or total gastrectomy is contemplated. If wider 
access proves necessary the lateral muscles of the abdominal wall may 
be divided across transversely and the lower costal cartilages niobili'cd, 
as advocated by JIarwedcI (see fig. 270). 

In closing tliesc incisions the peritoneum must be very securely 
approximated, no gap being left between the individual stitches 
(fig. 127). 

The abdominal wall is usually* closed in layers with continuous 
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sutures of Xo. 1 or No. 2 20-day chromic catgut, and tlie skin is united 
with interrupted sutures of fine sillnvorm-gut and Kifa or Michel clips 
(figs. 128 and 129). 

Tension or supporting sutures are occasionally inserted as a 
precautionar}’ measure (fig. 130). 



TiioDrczD. These ake Tied »rex the Sets I^cftiox har deex SrrrBEO. 

The larger gastric vessels and portions of omenta arc tied off ^th 
No. 2 chromic catgjjt and whilst, as a rule. No. 0 or No. 00 20-d3y 
chromic catgut is used for intestinal suturing (always for the inner 
haemostatic suture), fine silk or thread is sometimes used for the outer 
sero-muscular sutures and for reinforcing the suture liiie. I never 
silk or thread for the mucosal suture, except perhap.s in certain 
operations for cancer of the stomach. 

(rf) Armamentarium. The various forceps, clamps, etc., com* 
monly employed by the autlior for gastric operations are illustrated in 
figures 131, 132 and 133. 
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It is of advantage to have a Post dedric cautery (fig. 134) and a 
suction apparatus at hand during the performance of most operations 
upon the stomach and duodenum. 

The (le Petz clamp is a very useful instrument in cases of gastric 
resection (fig. 135). 

It somewhat resembles a Payr enterotribe, except that the upper 
blade is much larger, being adapted to hold a double row of fine staples, 
and there is a lachet by means of which the staples are forced through 
the tissues and turned over to seal off the crushed portion of the gut 
wuth a double row of clips before it is divided. The staples replace the 
first row of intestinal sutures and are inverted into the gut with a 
series of interrupted Lembert sutures. These tiny clips eventually 



slough out, and as their ends are turned under they pass into the 
intestines, caus'mg no damage, and are discharged per rectum. Some- 
times, however, they may remain imprisoned in the tissues for a con- 
siderable period ■u'ithout giving rise to any untow’ard symptoms. 

The de Petz clamp is helpful in that it saves time in suturing, 
prevents soiling of the peritoneum, and ensures complete hjemostasis. 

The Friedrick’Petz clamp, which is more serviceable than the 
original Petz instrument, carries clips in separate magazines so that 
it can be used for several suture lines in succession (fig. 136). 

(e) Hajmostasis. In all gastric operations hsemostasis must be 
complete, virtually no blood being lost from the commencement to the 
completion of the operation, even the minutest bleeding points in the 
subcutaneous tissues being picked up and tied off uith the finest silk 
or plain catgut ligatures. 

In gastro-intestinal anastomoses, by carefully introducing the 
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through-ancl-through all-coats suture, by placing the individual stitches 
exactly vertical to the suture line so that they lie almost side by side 
and not more than J inch apart, and by drawing each stitch sufficiently 
tight, the possibility of hemorrhage is practically eliminated. 

I consider that here only two layers of sutures are necessarj*, 
although many surgeons still show a preference for three layers, 
claiming that hajmorrhage is thereby avoided and that the risk of stomal 
ulceration is diminished. But although the risk of bleeding into the 
lumen of the gut may be thus reduced, hseniorrhage may nevertheless 
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occur in the apace between the submucosa and the muscular coat, 
giving rise to a hcematoma which, should infection supervene, may 
possibly result in an abscess which niay rupture into the gut and thus 
predispose to the formation of an anastomotic ulcer. 

If a loop-on-the-raucosa suture (first described by C. H. Mayo and 
Connell) is used, Ihe ituUt'iduar loops should alicays be placed very close 
together and the suture be reinforced ^^th a continuous Lenibcrt 
suture (fig. 137). Great pains must be taken in turning the comer 
when this stitch is employed, ns it is at this point that hremorrhuge i» 
most likely to occur. 

For gastro-intcstinal ana.stomo.ses the Connell stitch is not ^ 
frequently used nowadays as formerly, hut it is invaluable and safe 
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when employed with due care in the operation of diiodeno-jejunostomy 
or when making an entero-anastomosis. 

The occurrence of haemorrhage after gastro-jejunostomy is often 
unjustly attributed to the use of clamps, with the result that many 
have now entirely discarded their use. If clamps are used gently and 
cautiously and are applied by the surgeon himself in such a manner as 
to avoid any damage to the delicate and friable mucosa and only 
partially to control the bleeding from the cut surfaces of the parts to 
be anastomosed ; if the stitching is carried out with meticulous care ; 
and if the grip of the clamps is released, first after the insertion of the 
posterior row of sutures and again just before the anterior through-and- 
through suture is completed, to ensure that the suture does not miss 
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any bleeding spot, there Tvill be no imtoward result from the use of 
clamps ; in fact, by preventing soiling of the abdominal wound and 
abdominal ca^dty through leakage of gastric and intestinal contents, 
the likelihood of wound sepsis or mild localised peritonitis is prevented, 
and by bringing the portions of the stomach and jejunum into easy 
apposition the suturing is rendered quick and simple. 

There are, however, certain instances where the use of clamps is 
not advisable, e.g. w’here the walls of the stomach have become 
thinned, friable, and sodden as a result of long-standing dilatation 
(as occurs in some cases of pyloric stenosis), and usually where 
gastro-duodenostomy or cesophago-jejunostomy is being undertaken. 

(/) Exploratory laparotomy. After tetra-cloths have been affixed 
to the skin and the peritoneiun has been opened, a general exploration 
of the abdominal cavity is systematically performed (fig. 138). 
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The viscera are examined in the following order : (i) stomach aiul 
duodenum ; (il) liver, gall-bladder, and bile-ducts ; (iii) pancreas and 
spleen ; (iv) duodeno-jejunal flexure and small intestine ; (v) appendix 
and ca?cura ; (vi) colon ; and Gii) pelvic organs. 

The ^Yholc stomach and the first and second parts of the duodenum 
must be methodically examined. It is most important to palpate the 
whole of the lesser curvature very carefully, and if any lesion is detected 
the posterior surface of the stomach must be further explored, either 
through an incision made in the gastro-hepatic omentum or preferahlv 
through a rent in the gastro-colic omentum. 


Ai? I5s — Met>coi> or ArrixiMi TrTm*.cioTU to the Euoe or Tire Woumk 
ForB hirrEBrxT T»rMor Fohckf^ *«ie snowx ix the Fiocre: fl=MfAMtuT 
FoncEr^ b-Aiua Kctoccts. r— Scott Rinorr Foncrrs. <<=LrTTLEwtM,D 
FORCETT. 

If a chronic 'peptic nicer is present, its size, shape, position, and 
other characteristics must be noted and the lesion detnonstrated to the 
assistant. 

In cases where there is a chronic peptic ulcer in the presence of 
other lesions, e.g., chronic cholecystitis or chronic appendicitis, it 
often wise to deal with these latter lesions before proceeding with the 
gastric oponition, and this is possible in most cases. If, however, the 
])aticnt is in n serious condition as the result of his chronic ])cptic 
ulcer, the pritnary concern should be the performance of the gastric 
operation, other surgical measures being deferred until some future 



ABDOMEN 


333 


(2) Operative Technique. 

TJie folIo\nng operations iWU be described ; 

(a) Pyloric Occlusion or Exclusion. 

(i) The Kelling-Mayo method. 

(ii) The AVilins method. 

(iii) The Bier method. 

(iv) The Devine method. 

(v) Finsterer’s operation of pyloric exclusion with partial 
gastrectomy. 

(b) Excision of Gastric Ulcer. 

(i) Cautery excision. 

(ii) Wedge excision. 

(iii) Sleeve resection. 

(c) Pyloroplasty— Gastro-Duodenostomy. 

(i) Horsley’s operation. 

(ii) Judd’s operation. 

(iii) Finney's operation. 

(iv) Jahoulay’s operation. 

(d) GastrO'Jejunoslomy. 

(i) Posterior gastro-jejunostomy. 

(ii) Anterior gastro-jejimostomy. 

(iii) Retro-colic anterior or posterior gastro-jejuno,stoiny. 

(e) Partial Gastrectomy, 

(i) The Billroth I tj-pes. 

(а) Finochietto’s technique. 

(б) The Haberer-Finney operation. 

(c) Schoemaker’s operation. 

(ii) The Polya types. 

(fl) Anterior, e.g. Moynihan ; Balfour. 

{b) Posterior, e.g. Fin.stercr ; Laliey. 

Pyloric Occlusion or Exclusion 

It is well known that gastro-jejunostomy yields a liigh percentage 
of cures when the duodenum is stenosed as the result of a cicatrising 
ulcer, and that in cases of duodenal ulcer where there is no obstruction 
the results of this operation are definitely less satisfactory. 
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The poor results in the non-obstructive ulcer cases are partly 
due to the fact that some of the gastric contents continue to 



fij. ISO— r»w>wc Ooci.rMg'*. Tae Keu4>c. 
M<ro OlnooD. 


pass by way of tlie pylorus 
in spite of the newly- 
made stoma. This natur- 
ally prevents the ulcer 
from being at rest and 
interferes with the process 
of healing. It was con- 
sequently assumed that if 
the stenosis could be in 
some way artificially repro- 
duced, relatively better 
results would follow. It 
was not long, therefore, 
before numerous simple. 


ingenious, or even un- 
nece.ssarily complicated methods were de\ised for occluding or 
excluding the pylonis. 

A^’hile this method is practised by a number of surgeons in non- 
obstructive cases, provided 
that gastro-jejunostomy is 
indicated, others consider 
that tlie results are not 
materially improved by 
the addition of pyloric 
occlusion and that certain 
complications which follow 
are the direct outcome of 
this procedure. 

The following are some 
of the methods practised : 



The Kelliufj- Matjo 
Method. In this operation the 
pylorus is occluded by a silk 
mattress suture in the man- 
ner depicted in figure 139. 


HO — e»u>wp Occirmo^. U lois MrrHOP (.K-clc**"" 
VT Pn/fKct «mi TJie *•» or a Fi»cui Cutrr. Tm STKf 
or Famu w Tied iwmo-* with a Cirarr Uo»Tr*t 
4ii> nrr* K^orrtn. Tsr (imn J« nrt Br*irf »» 

Snrruivu Tlir l*TU*rrH irficr n. 


The U'lhis Method. By this method a ligature of kangaroo tendon 
or stout silk is tied arouiul the pyloric end of tlie stomach, tightl) 
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enough to produce occlusion without injiirj' to the mucosa, but not 
so firmly as to produce blanching of the tissues. 

A long strip of the anterior sheath of the rectus muscle is dissected 
free and tied in the groove made by the kangaroo tendon {fig. 140), 
the two ligatures then being buried by drawing the gut over them mth 
a few intemipted Lembert sutures. The steps of this operation arc 
shoum in figures 141, 142 and 143. 

The ’Wilms method of occlusion by an autoplastic graft produces a 
tcmporaiy complete block, but as a rule does not cause permanent 
stenosis. There will, however, as a result of the organisation of the 
graft, he sufficient narrowing to deflect the bulk of the gastric contents 
permanently through the new gastro-jejunal stoma (fig. 144). 

Ligation of the pylorus with silk, stout catgut, kangaroo tendon, 
autoplastic ligatures, or ligamentum teres (Polya) wnthout crushing the 
gut, all aim at producing stenosis for a long enough time to allow the 
ulcer to heal, i.c. G-8 weeks. 


The Bier Method. Bier cru.shcs the pylonis with a powerful cntcro- 
tribe and doubly ligates the crushed portion T\-ith silk, the adjacent 
portions of the stomach being drawn across the crushed area with two 
tiers of interrupted sutures. 

The Devine Method. Here the stomach is divided proximal to the 
ulcer, and, after closing the pyloric end, the cut end of the stomach is 
anastomosed to the proximal jejunum. 


Finstercr s Operation of Partial Gasirectonuj with Pyloric Exchtsion. 
In this operation the duodenum is avoided and a sufficient portion 
of stomach is removed to en.sure that the acid level is kept below that 
at which fresh ulceration can occur. The operation is therefore planned 
for acid reduction, and is a very satisfactory method of dealing with 
certain cases of chronic duodenal ulcer without stenosis or with 1110*^0 
cases of gastric ulcer where malignancy can be excluded. It is a com- 
paratively simple operation, especially when a Petz clamp is used to 
render the rc.«oction of the stomach a bloodless and aseptic procedure- 
The subsequent death-rate is low, and the final results are u.^uallv 
excellent. 

The first step in tlie ojicration is the separation of the great 
omentum from the greater curvature of the stomach. The arteries and 
veins to the greater cur%'atuie are tied bctw'cen the stomach and the 
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vascular gastro-epiploic arch, so that the whole omentum and its blood 
supply are detached from the stomach. 

OgiUde, in a brilliant and instructive article {B.M.J., !JIarcb 9, 
1935), gives an excellent account of the various points in connection 
>vith the technique of this operation, and emphasises t]\c necessity of 
avoiding damage to this vascular arch. The blood-vessels requiring 
ligature are more numerous inside the arch than below it, but they 
should he picked up one by one, close to the stomach, ligatured ami cut, 
and the separation then be carried up to a point about 2 inches from the 
pyloric outlet and high up on the greater curvature about 2 inches or 
so below the lower border of the gastro-splenic omentum (fig. 14G). 

The gastro-hepatic omentum is then torn through with the fingers, 
and the sheaf of pyloric vessels (the right gastric artery) is underrun 
with an aneurj’sm needle and tied off, again about 2 inches from the 
pylorus. 

The Petz clamp is applied to the pyloric vestibule, 2 inches 
from the pylorus, a Post electric cautery being used to divide the gut 
between the rows of clips. The pyloric stump is then oversemi. 

The coronarj’ oc left gastric artery is then ligatured close to its 
origin. This is done by drawing the stomach upwards over tlio left 
costal margin to expose the under-surface of the stomach. The artery 
is put on the stretch, and an aneurysm needle threaded with a strand 
of No. 2 20-day chromic catgut is passed round it and tied close to the 
coeliac axis. The artery is divided betAveen ligatures, and the glands 
and fatty ti^ues can then be stripped doAvnwards toAvards the middle 
of the lesser curvature. 

It Avill noAv be seen that the mobility of the stomach is much 
increased, and a Petz clamp can be applied precisely in the propo.sed 
line of transection, Avhich should be oblique, running from a point 
in the lesser curvature for some 2 inches from the cardiac orifice, and 
from there obliquely across the body of the stomach toAvards the 
greater curAmture, as shown in figiwe 146. 

The stomach is then cut through' the crushed grooA’C Avith a fine 
electric cautery, and the isolatetl portion removed. The upper half of 
the crushed portion of the stomach, including an inch or so of the 
lesser curA’ature, is invaginated with a double row of closely-applied 
interrupted Lembcrt suturc.s. 

An opening is next made in the mesocolon to the left of the middle 
colic artciy, and the proximal iejunum is brought through this opening 
into the supra-colic' compartment. The duodeno-jejunal flexure is 
identified and a portion of gut some 0-8 inches from this point is 



selected for the anastomosis, the proximal end of this isolated loop 
being applied to the lesser curvature. 

The first continuous sero-muscular suture is inserted as in the 
operation of gastro-jejimostomj’^, after which the lower half of the 
crushed portion of the stomach with its clips is trimmed away udth 
scissors. 

A suction tube is then introduced into the small gastric pouch to 
aspirate any remaining gastric contents. 



Fig. 14(1.— ri^sTEsm's OPtHAuo’e wr Feme Uicite. 
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The jejunum is opened for a length corresponding to the gastric 
stoma, about one-third to half an inch in front of the continuous sero- 
muscular stitch. A continuous haemostatic suture is then introduced, 
after which the sero-muscular suture is picked up and made to 
invaginate the anterior suture line. The afferent limb of the jejunum 
is drawn upwards and attached to the upper half of the gastric pouch 
with a few interrupted sutures (fig. 147). 

The left-hand side of the opening in the tnesocolon is sewn to the pos- 
terior surface of the stomach before the anastomosis is commenced ; the 
right-hand leaf to the anterior wall after the anasto7nosis is completed. 

The final step in the operation consists of attaching the gastro- 
epiploic loop carrying the omentum to the posterior abdominal wall 
above the anastomosis with a few interrupted sutures (fig. 148). 
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It should be remembered that where this operation is perfomied for 
chronic duodenal ulcer, as no acid is produced in the small reniainini; 
pyloric pouch and as the valvular formation of the stoma prevents ativ 
back-flow of gastric contents into the duodenum, healing of the nicer 
is assured (fig. 149). 
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<i4*r«r<Toar ros Ci-ccR maptrrro Xore 
r'o'XEBVitTiov <ir iBE Vi*cn.*« G«BTito-Briru>tc 
Abck I After O^Jne. D.St.J.) 


]4<>— nuOlUM or KlRSTtllM'* riW**- 
<5A»T8£croa\ ro* Chromic Ptme I'lxw, w 
•MOW Auuu CoBAriTtTiox Ate 

PaoTifno'* or tub AtTr.aBtT AO'tttT 
RroeroiTAnox. 

A— V^Iorie Antnim. 

B-*Cominbn Iti!p.T)Dc( 

C — Panertatio Uiict. 

D— Affrrcnt laMjp. 

K.>St«n]Bch. 

F=EflefrnC I.cirp. 

{After Oi/ilne, BmdtfieJ, P.itJ.) 


Excision of Gastric Ulcer 

By whatever inetliod a chronic gastric ulcer is excised, whether 
by means of the cautery* or by Avedge excision, this should be followed 
by gnstro-jejunostomy or some form of pyloroplasty, as simple remoA'uI 
of the ulcer has been shown IwA'ond dispute to be folIoAvcd in at least 
oO j)cr cent of cases by a had result. 

Wlien, however, gastro-jejunostomy is performed after the excisioa> 
tlic results arc only surpa.sscd in their excellence by partial gastrectomy, 
although this latter operation carries with it a somewhat higher 
jnoTtalitv. 
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Even where the ulcer has been removed together ^vith a cylindrical 
portion of the organ — sleeve resection — ^after the two portions of the 
stomach have been united, a pyloroplasty by either Horsley’s or 
Jaboulay’s method should be rmdertaken, as a gastro-jejunostomy is 
often impracticable. But sleeve resection is an operation which I liave 
performed only on the rarest of occasions, reserving it for a few cases 
in which the ulcer has occupied approximately the middle portion of 
the stomach. The addition of pyloroplasty greatly enhances the results 
of this procedure. 


Cautery Excision [Balfour's Operation) 

Balfour’s operation is reserved for those cases in which a small 
ulcer is found in the region of the lesser curvature near the cardia, on 
the posterior wall where V-excision may prove difficult to perform, 
or where partial gastrectomy may be contra-indicated. In such cases 
the destruction of the ulcer by the cautery is a simpler, quicker, and 
safer method of treatment than wedge excision. 

The portion of the stomach in which the ulcer is situated is mobilised, 
and its covering pad of fat is dissected free until the base of the ulcer 
can be clearly and indisputably identified. The crater of the ulcer is 
then completely destroyed by a Post or other suitable electric cautery. 

The cautery pierces the entire thickness of the stomach wall in its 
process of destruction of the ulcer crater, producing a perforation which 
is closed with a few throiigh-and-through interrupted sutures which 
in turn are buried by a continuous sero-muscular suture of catgut. 

The flap of fat which was dissected off the stomach wall over the 
ulcer and folded back is then replaced so as to cover the sutured area 
and is stitched into position in order to afford an efficient barrier against 
the formation of crippling adhesions. 

Gastro-jejiuiostomy conjpletes the operation. 

Balfour’s method has much to commend it, especially for small, 
somewhat inaccessible, chronic gastric ulcers. The cautery sears a 
minimal amoimt of stomach wall and so does not in any appreciable 
measure interfere with the functional capacity of the stomach. In 
addition to this, the heat destroys any cancer cells which may he 
present in the ulcer margins. 

During the past twenty years Balfour has employed this method 
in a large number of cases with an operative mortality of only 2-3 
per cent. He claims over 80 per cent of cures, while recurrence of 
ulceration followed in only some 2 per cent of all his cases. 
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Wedge Excision 

When an ulcer is discovered on or in the region of the le^er 
cun.*ature it must be very carefully examined to determine its size, 
shape, fixation, and other characteristics before deciding that wedge 
excision is, in fact, the best procedure to adopt under the circumstances. 

If, for instance, the ulcer is la^e, if penetration of the pancreas 
has occurred, or if the possibility of malignancy cannot be definitely 
excluded, it is mser to perform partial gastrectomy than to be content 
with the less radical procedure of V-excision of the ulcer. 

Again, even where the ulcer is small and easily accessible, partial 
gastrectomy is to be preferred if fractional test meals show that there 
IS a very high add curve, as under these circumstances ulceration or 
dyspeptic sjTuptoms are more likely to recur. 

By Walton’s method, after the ulcer has been excised, the pylorus 
is occluded and a posterior transverse gastro-jejiinostomy is performed. 

There are many methods of excising an accessible chronic gastric 
ulcer, but the technique here described is probably the simplest while 
tlic results are very satisfactory'. 

The stomach is drawn well into the wound and the gastro-hepatic 
omentum is opened just above the ulcer so that the posterior aspect of 
the stomach can be thoroughly explored. If any adhesions are found 
here they should be separate to allow of free mobilisation of the 
organ, the coronary artery being then tied in two places, proximal and 
distal to the site of ulceration. 

Occasionally it is possible to dissect tlie artery free from the lesser 
curvature, retract it, and then replace it after the ulcer has been 
re.sectcd. llore often than not, however, the artery is so involved in 
adhesions that it cannot be isolated, in winch case it is secured and 
tied on tlie pyloric and cardiac sides of the area to be excised. 

An opening is then made In the gastro-coHc omentum and one 
blade of a rubber-covered Sherren clamp is made to pass below the 
stomach and emerge on the lesser curvature about 2 inches or so above 
and to the c.ardiac side of the ulcer ; the other blade is pas.sed anterior 
to tlie stomach, after wliicli the two blades arc clamped. 

A second opening is made through the gastro-colic omentum, 
near the pyloric region, and a second clamp is applied in a similar manner 
to the first, again about 2 inches from the ulcer but below and to the 
pyloric side, so that the ulcer lies beUvecn the tips of the two clamps. 
Thus the clamps isolate the ulcer together with a cylindrical portion of 
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tlie stomach, so preventing contamination and facilitating approxi- 
mation of the parts after excision of the ulcer (fig. 150). By controlling 
hEcmorrhage, they also render suture of the resulting gap a relatively 
ea^ matter. 

A large, hot, moist swab is packed into the lesser sac and covered 
mth a mackintosh square. The rest of the abdominal cavity is packed 
ofi, and the wound margins are protected by waterproof sheeting in 
order to guard agaii^t the risk of infection. 



Ttj. 150.— WtDOB Eiciiios or Cbbomc Cistbic Tlcir. The CuMrs 
niTE BEzx ArruzD. The dotted Lt^e u'DicATE'i me Posrnov or the 
V'cfVisrcrT ttioe cr iKC Attuiuiijk Jl'tij. or TTrcSroir«Tr rvj Ezrose 

TOE t-’UTB. <A/l<r iraA^B ) 


A wedge-shaped portion of the lesser cuiwature, including a generous 
rim of healthy tissue around the iilcex, is removed with scissors or an 
electric cautery, and the clamps are slightly rotated to bring the 
posterior lips of the wound into apposition (figs. 151 and 152). 

The method of suturing the wound in the stomach is shown in 
figures 153, 154, 155 and 166, where the position of the reinforcing 
sutures should he carefully noted. 

The operation is completed by occluding the pylorus, usually by 
the Kelling-SIayo method, and by performing a posterior transverse 
gastro-jejunostomy, one half of the stoma being placed above and the 
other half below the sxitured area in case there is any tendency to hour- 
glass constriction. 
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In those cases in which the ulcer has penetrated the pancreas, the 
gastro-hepatic omentum should be divided, the clamps placed in 
position and lifted up so as to aid the passage of a finger from above 
around the base of the ulcer and also the separation of the ulcer itself 
by dissection from the pancreas. 

In the process of this separation the stomach is almost invariably 
opened. AMien the organ is retracted the base of the ulcer can be seen 
deeply embedded in scarred sclerotic pancreatic tissue. The indurated 
rim of the opening in the stomach should be freely excised with scissors 
and the wound closed in the manner described. 

It is customary to scrape the base of the ulcer or to cauterise it. 
This, however, is not free from the danger of causing severe hemorrhage 
by inadvertently injuring a large artery which may lie exposed in the 
base of the Tilcer. It is far better simply to mop out the cavity and 
thoroughly disinfect it -with tinct. iodine or tinct. metaphen, plug 
it with an omental graft, and cover the whole area posteriorly with a 
portion of omentum to prevent the subsequent formation of adhesions 
between the stomach and the pancreas. 

Trans-gastric resecihn of a gastric ulcer is now never adrised, and 
ilayo, who originally advocated the procedure, in his latest papers 
recommends wedge excision in preference. 
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Sleeve Resedion — The Riedcl-Rodman Operation 

This operation has been called annular gastrectomy, cuff resection 
of the stomach, segmental resection, sleeve resection, etc., as it involves 
the removal of a cylii^drical portion of the stomach, incUiding the ulcer, 
this procedure being followed by end-to-end anastomosis between the 
distal and proximal segments. 

This is an operation rarely performed to-day, as the scar of the 
suture line is prone to contract and to produce a secondary hour-glass 
stricture, while the final results in no way compare with the brilliant 
success which follows partial gastrectomy. Xcvertheless, Bastianelli, 
Alessandro, von Eiselsberg, Pannett, end Gordon-Taylor all express 
great satisfaction with the results obtained. Bumm states that the 
results in 22 out of 29 of his cases were highly gratifying, whilst Pannett 
lays stress upon the necessity of performing some form of pyloroplastv 
at the completion of the operation. 

In certain cases of medium-sized ulcer of the body of the stomach 
in women, Gordon-Taylor advises and practises, where possible, sleeve 
resection in preference to partial gastrectomy, as be has found that the 
end-results of the latter operation arc not so miifonnly.good in this 
sex, there being a tendency to the post-operative development of 
onremia. He found that in some 50 per cent of women in a hospital 
ficrie.s of his o^vn gastrectomy cases there was a fairly marked antemia. 
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The operation is performed as follows : Tlie lesser and greater 
curvatures of the stomach arc freed from the omenta as wdely as 
seems nccessarj’, and the coronary', pyloric, and both gastro-epiploic 
arteries arc ligatured at the limits of the area chosen for resectioa. 
A cylindrical portion of the stomach which has been denuded of its 
blood suj)ply is lifted upwards, dissected free from the pancreas 
should there be any attachment here, and a hot moist Cripps pad 
packed into the lesser sac- 

At the cardiac and pyloric ends of this cylinder two pairs of clamps 
are placed, and between each pair the stomach is divided uith an 
electric cautery’, and the segment removed. The two outer clamps are 
then brought together to permit of an easy anastomosis between the 
two gastric segments. The <lii’ide<l ends of the stomach should be of 
about equal size. If the pyloric portion is narrow the pyloric clamps 
should he placed obliquely so that after the performance of tlie cuff 
resection there is a longer section of stomach from the greater to the 
lesser curvature. 

Tlic two parts of the’stomach can usually be drawn together easily 
and without producing tension. If, however, difficulty is experienced 
in appro.ximating these two segments or if it seems likely that tension 
will follow the making of the anastomosis, the operation should be 
abandoned, the remaining portion of the pylorus removed, and the 
operation completed by Polya’s method. 

The end-to-end anastomosis is performed in a similar manner to 
that of gastro-jejunostomy, two continuous sutures being used, an 
outer sero-muscular and an Inner through-and-through haemostatic. 
The suture line on the anterior aspect of the stomach should be further 
buried by a Cushing right-angle stitch which effectively invaginates 
the anterior suture line and prevents the stomach from becoming 
subsequently attached to the peritoneum of the anterior abdominal 
wall. 

Wlien the operation is completed, a pyloroplasty after the method 
of Horsley or Jahoulay is essential in onlcr to aid the emptying of the 
stomach and to relieve any strain on the line of suture. 


Pijhro plasty — Gastro-D uoilenostomy 
Horsley s Operation. Horsley {Surgeiy of the Stomach and Piiodeuinn, 
p. I o3. Kimpton) describes the tcclinique of his operation as follows : 

” It t-* not nccc^-yin* to niolnlw the (luodenuni in f bw jiyloropla'tjr, but tlif 
should never Im* farther than an inch into th** diioflenum. .\fter p.ickin? off 
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surrounding tis-^ues, a point midway between the greater and lesser curvatures is 
caught with Allis forceps. The stomach and duodenum are surrounded with moist 
gauze and an assistant using his fingers covered with gauze as retractors draws the 
body of the stomach toward the left, so facilitating the exposure. The length of 
the incision into the stomach depends upon the location of the ulcer. The incision in 
the stomach must always be at least tuice as long as the incision in the duodenum, 
and in the duodenum it should never be more than an inch (2*3 cm.). Consequently, 
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if an ulcer is more than | inch (2 cm.) from the pylorus this pyloroplasty should not 
he done. If the ulcer in the duodenum adjoins the pylorus, an incision m the duodenum 
of J inch (1 *25 cm.) may be all that is necessary, so the incision in the stomach will be 
IJ inches (3 cm.) in order to divide all of the fibres of the pyloric canal. 

Tlie incision is made down to the submucosa of the stomach but not through the 
mucosa at first. The bleeding points arc carefully clamped. The mucosa of the 
stomach is incited. Great care is taken not to clamp the mucosa of the stomach. 
The gastric and duodenal contents are emptied with a suction apparatus. The incision 
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is then carried M-ith scissors through the pyloric sphincter ; here Weeding Tcvels are 
encountered which should he clamped. By keeping the field as dry as possible irith 
suction apparatus, and sponging with moist gauze wrung out of salt solution, tbf 
ulcer can tie readily located. If there is a tendency for the gastro-duodenal contents to 
regurgitate into the wound, a moist gauee pack is placed in the stomach and a smalt 
strip of moi«t gauze in the duodennm. However, with the frequent use of the suction 
apparatus and a watchful assistant this h usually not necessary. 

If an ulcer is on the posterior wall of the duodenum or the pylorus, and is quite 
limited, it may be cauterised, excised and yututed. If extensive, however, the pyloro- 
plasty should >>e abandoned and either a partial gastrectomy or a posterior gastro- 
enterostomy should he done. 

The ulcer is removed along with a small amount of surrounding healthy duodem! 
mucosa. Bleeding in the wall of the doodenum is controlled with hremostatic clarops- 
No effort is made to separate the mucos<a of the duodenum from the rest of its wall, 
because it would be anatomically difficult to do and because, too, it does not appear 
that trauma to the duodenal mueosa is so provocative of ulcer as trauma of the pyloric 
mucosa. A tractor suture is placed and begins at the extremity of the incision in the 
stomach, passing through the serous and muscular layers only (fig. 157). The pyloric 
mucosa should not be grasped even with forceps. At the duodenal extremity the 
suture pcnetrute.s the whole of the duodenal wall. About J inch {1’25 cm.) above this 
another tractor suture is similarly passed, taking care to avoid injury to the pyloric 
muco«a. The sutures are of No. 1 tanned or chromic catgut. These sutures are gently 
tied and the ends are left long and held up to prevent regurgitation of the stomach and 
duodenal contents. 

The hmmostatic clamps that have been placed on the bleeding points shooM 
remain until the suturing has begun. A row of sutures of No. 1 tanned or chromic 
catgut starts at the lower extremity of this wound which has been converted by the 
tractor sutures into a tra^s^•erse instead of a longitudinal wound. It is inserted with 
a fine curved needle, and unites the muscular and peritoneal layers of the stomach. 
It is drawn snugly, for it is a haemostatic as well os an approximating suture. The 
gastric mucosa is not penetrated by this suture. "When the duodenum is reached the 
suture catches the whole of the duodenal wall. No attempt is made to invert theed^c^ 
of the wound, as it would make loo great a bulk, and only sufficient tissue is inclu'W 
in the suture to secure a firm hold. The clamped vessels ato released as the suture 
proceeds. As the incision has been made midway between the greater atul leswt 
curvatures, no large vessels are encountered except where the pyloric sphincter i* 
dinded. Here, if necessary, on additional backstitch from the suture will add greater 
security to the tissues and to the htemostasis. If gauze has been inserted into the 
stomach it should he removed before the suture is completed. The suture is tieil at the 
upper end of this tronsi'crse wonnd, and the original short end and this end arc u«t 
as tractor sutures, m addition to the two tractors that were inserted at first. A seco^^ 
row of sutures of fine tanned or chromic catgut is placed, licginning at the lower efl< 
as a purse-string suture, invaginating the teat of stomach at this point, and is carno 
upward as a right-angle stitch with an occasional backstitch to lock it firmly. Th** 
tractor sutures are cut short as the suture reaches them. A right-angle suture 
le«s likely to tear through the wall of the duodenum than an overhand stitch (fiz- 
The stomach can lie readily brought oiTr and as much of It folded over the firt 
line of sutures as de*ired. When thesuture reaches the upper extremity of the wouD' 
It is again convcrtwl into a purse-«tring suture and tied. In the middbof the suture 
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line one or two interrupted raattre^ sutares of fine catgut are placed and gastro' 
colic omentum is brought over the line of sutures and fastened hy a few interrupted 
sutures. A tag of peritoneal covered fat from above maj also be brought over if it 
can be done without making traction. This serves not onlj" to support the line of 
sutures, but to protect from adhesions about the gall-bladder or the liver. Then, too, 
the weight of the gastro-colic omentum has a slight downward traction on the line of 
sutures. 

In the Heineke-llikulicz pyloroplasty there is a tendency for the incision as it 
heals to pull up underneath the Uver and make a rather sharp angle. This incision. 


158. — |I0BSL£T’8 "PH^sioiooro” Ptlobopustt. 

*■ The Frasr Bow of Sctube^ is bedb ruott, T«r<o Ofir tue JIvsctuir 
A' tD PeBrro'JEiL Coats ox the Stomach Side but tub whole tuicesess of 
The Dcodexai. Wall. 

f. TnEPntsTBow-or ScTcBta has bees completed and the .Secoxb Bow or 

ScTrSES IS BEQCN ATTHE LOWEE ExoOrTBE WOVXO AS A PCBSE-STRLSO SCTCBE. 

The Enos oftheTbactob Sctcties shocld hot bb ctt rxTitTirE Secoxo Bow 
or .ScTCBES beaches them. 

g. The Second Bow or Sctvbes is becco tebmixated as a Pcbse-stecso 

SCTTBE AT THE UfFEB ExD OF THE WOCXO. 

h. A FEW LXTEBRCPTED RctTRES BBtHO OTEK PERITOXEAL-COTEBED pAT. 

{Draum, tcilh tUg\l modi]ic<itieint,fntn“SitrgtTfotOK S'Qmae}i ami Dmxlenuni,'’ 
by Dr. J. Sh>]lon Dorrhy, K$mplen. By ttm! prrmhfion.) 




332 POST-GRADUATE SURGERY 

however, l>ecatjse nio^t of it >3 on the stomach side, should be less likely to !>e drawn 
up toward the liver, but even this must be prevented. Adhesions about the pylom^ 
or duodenum are much more prone to give symptoms than in portions of the ga.Mro- 
intestinal tract whore the range of motion is normally greater. Adhesions al>out the 
middle of the transverse colon or about the body of the stomach are frequently svmp- 
tomless, but adhesions around a viscus whose motion is normally very Iimile<l are 
prone to eau«e disagreeable and uncomfortable sens-ations. Adhesions about the 
heart, for instance, which has a limited but essential motion, are alwajn a matter of 
consequence. Adhesions about the ilco-colie valve or the duodenum will frequently 
produce clinical disturbances because their very limited range of movement is inter 
fereil with, whereas if movement is naturally through a wide range, adjustnient to 
adhesions may be easily made. Consequently, it is important in operations about the 
pylorus to make every efTort to avoid adhesions as far as possible, and if adhoMons 
must occur they should be to fatty tissue rather than to relatively soliil tissue, such as 
the under-surface of the liver, or to the g.all-Haddcr which is sensitive to any traction 
from adhesions ” 

Judd's Pyloroplasty. This operation consists of the mobilisation of 
the dnotkimm nnd the removal of the anterior half err t'wo-thirils of 
tlic pyloric sphincter, the cap of the <luo<lenum, and the ulcer (fig. 15!>). 
The union of the stomach and duodenum posteriorly is not incised. 
Wlien this excision is completed the openings at the lower end of the 
stomach and the upper end of the duodenum appear like the two 
openings of a gastro-jejunostomy after the posterior sutures have been 
inserted (fig. 100). The aperture which results from tliis excision is 
dosed in the transverse cxis with two or three rows of continuous 
sutures (fig. IGl). 

Figures 159, 160 and 101 .show clearly the various steps of the 
operation. 

J tidd lays stress upon the necessity for free tnobilisalion of the duodenum 
and Hide excision of all the scarral tissue of the bulb. 

If the ulcer found on the posterior wall of the duodenum is small it 
may be cauterised, but if it is large and penetrates the pancre.is to 
any great depth, tlic operation should be abandoned nnd the wound 
in the gut closed in the longitudinal axis so ns to narrow or even 
occlude the pylorus prior to the performance of n gastro-jejunostomy, 
as recommended by Kellogg. 

Tlie operation must also be abaudonod if all the scarred tissue in tl.e 
anterior wall of the gut e.annot be satisfactorily excised, for unless the 
parts concerned in the anastomose are perfectly healthy, stricture for- 
mation at the line of suture or recurrence of ulceration is likely to follow. 

Gaslro-duodcnostomy by Finney's Method. To my Icnowledge 
Finney’s ojieration is not often performed in this country, ns mc't 
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surgeons prefer a gastro-jejunostomy to any form of pyloroplasty for 
cliTonic duodenal ulcer ; those, however, who favour gastro-duodene- 
stomy in certain cases usually choose the method of Jahoulay on 
account of its greater simplicity. 

Finney’s operation is only possible where surrounding adhesions arc 
absent or slight, where mobilisation of the duodenum and pylorus 
presents no difficulty, and where the occlusion produced by an 
anteriorly situated duodenal ulcer is only partial. 

It is definitely contra-indicated where extensive adhesions e.^st, 
^Yherc there is a large infiamraatory mass in the duodenum associated 
with considerable infiltration, where the gastro-hcpatic omentum is 
short and thick, where the gut is greatly scarred and puckered, and its 
lumen is almost wholly occluded, or where there is a large penetrating 
duodenal ulcer on the posterior wall. 

The operation is started by mobilisation of the first and second 
parts and the commencement of the third part of the duodenum, and 
of the pylorus itself. 

Unless an easy mobilisation can he achieved the operation should he 
abandoned, as recommended by Finney himself. 

"When the pylorus and duodemun have been freed, three sutures 
are introduced to serve as guides and retractors. One is passed at the 
upper border of the pylorus, another in the anterior wall of the stomach 
near the greater cun'ature, about 3-31 inches below the pylorus, whilst 
the third is inserted in the anterior border of the duodenum at a point 
exactly opposite to the guide suture in the stomach. 

The stomach and duodenum are brought together for the intro- 
duction of the first sero-inusciilar suture by making downward traction 
upon the two lower tractor sutures, while at the same time the guide 
in the pylonis is pulled upwards. 

It is best to dispense with clamps, although there can bo no doubt 
that they simplify the ojieration and dimmish the dangers of con- 
tamination. If clamps arc used they should be placed in the manner 
depicted in figure 1G2, where it will be noted that, when accurately 
applied, they meet at the pylonis but do not cross or control the convex 
portion of the horseshoe, i.e. the pyloric canal and the duodenal bulb. 

The first po.storior scro-muscular suture is then introduced, com- 
mencing at the pylorus and ending just above the two lower tractor 
sutures. An inverted U or a horseshoe-shaped incision is made parallel 
with tlie posterior Hne of sutures through all the coats of the stomacli, 
the pylorus, and the duodenum (fig. 1G2). 

If a chronic ulcer is found on the anterior wall of the duodenum 
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it can be excised easily with scissors, as much scar tissue as possible 
being removed with it. If, however, there is an ulcer on the posterior 
wall, although it may be difficult to excise it, this is nevertheless possible 
by trimming away a triangular portion of the duodenal wall in which 
the ulcer is embedded. If the ulcer found in the posterior wall is small, 
it may be destroyed ^rith an electric cautery. 

The posterior through-and-through hmmostatic suture is then 
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introduced, starting at tte divided pylorus and proceeding dowTiwards 
to the lower angle of the incision (fig. 163). From this point it is carried 
upwards without interruption, uniting the anterior edges of the stomach 
and duodenum and the divided pylorus, beyond which point it is 
tied {fig. 104). 

The posterior sero-muscular suture is next picked up and continued 
anteriorly to reinforce and invaginate the first row of sutures. A few 
Halsted sutures are inserted here and there where the anterior suture 
line requires strengthening, and adjacent tags of omentum are drawn 
across to prevent the gut from adhering to the parietal peritoneum, 
gall-bladder, or liver. 

Some surgeons make three suture lines, the second of which unites 
the cut edges of the serosa and muscularis posteriorly and is continued 
anteriorly after the mucosal stitch has been inserted. 

"WTien the operation is completed it will be seen that the duodenum 
resumes its original position, dragging the stomach with it (fig. 165). 


The Operation of Gastro-Duodenostomy by Jahoulay's Method 

Jahoulay united the anterior wall of the duodenum to the anterior 
wall of the stomach, folding the duodenum forward over the hinge 
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formed by the pylorus- The operation here described is a slight 
modification of this method, in that the duodenum is first mobilised, 
and an ulcer, if foimd on the anterior wall of the duodenum, is excised, 
destroyed wth a cautery, or infolded prior to the making of the 
anastomosis (fig. 166). 
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Those who favoxir this tj'pc of operation for chronic duodenal ulcer 
consider it to be contra-indicated under the follo^nng circumstances : 

(1 ) Rlien the ulcer in the duodenum is large and associated Mitli a 
considerable degree of acute inflanunation. In such cases the sur- 
rounding inflammation may predispose to fmther ulceration at the 
suture line. 

(2) Rlicn the duodenum cannot be sufficiently mobilised. This 
may be due to extensive adhesions in the vicinity of the ulcer wliich 
bind the gut to the under-surface of the liver or to the posterior 
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abdominal wall. Again, it may be due to deep erosion of tlie pancreas 
by a large chronic ulcer. In certain case.s Kocher’s mobilisation may he 
impossible owing to the presence of many abnormally placed vessels 
at the outer side of the duodenum or to the gut being in an aberrant 
position. 

Rlicn the duodenum is obstructed in its third part, the operation 
is still fca.sible if supplemented by duodeno-jejunostomy. 

The first step in the operation is the free and complete mobilisation 
of the duodenum by Kocher’s method. Into tlie raw space which 
results from this proce-ss a moist hot Cripps pad is placed. The ulcer 
in the duodenum is then excised Avith o knife or cautery, the wound 
edges being infolded and protected with an omental pad. 
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The descending portion of tte duodenum is clamped for a length of 
about 2i inches, after •which some 2^ inches of the anterior stomach 
wall in the pyloric segment near the greater curvature are clamped up 
to the pylorus. The operative field is then carefully isolated and packed 
off, and the operation is conducted in a similar manner to a gastro- 
jejunostomy (fig. 167). 

This operation may be, and often is, performed •without the aid of 
clamps. 

At the completion of the operation it is important to protect the 
anterior suture line with adjacent tags of omentum to prevent the 
formation of adhesions which may subsequently prove crippling. 

If at the completion of this type of gastro-duodenostomy the stoma 
appears to be unduly small (a common occurrence), or if, owing to 
inadequate mobilisation, there is compression, rotation, or other evident 
mechanical defect at the site of anastomosis, it is good practice to 
supplement the procedure by performing a gastro-jejunostomy. 

The immediate post-operative stage is usually stormy. There is 
often much epigastric pain and disturbance, sometimes associated 
•with severe vomiting due to the fact that on account of spasm and 
oedema of the stoma the stomach is unable for the time to pass an 
adequate amount of its contents into the duodenum. Instantaneous 
relief may be afforded by aspiration of the stomach contents and 
intravenous injections of saline. The late results, however, are on 
the whole gratifying and a barium meal examination at a later date 
will prove the emptying rate of the stomach to be efficient — at times 
almost too rapid, and the gastric tone good. 


Gastro'J ejunostomy 

Tor cases where it is indicated, there is no operation in abdominal 
surgery which yields such satisfactory results as a well-performed 
gastro-jejimostomy. 

Since its introduction by Wolfler, in 1881, this operation has passed 
through many variations in the method of its performance, imtil now 
it has become more or less standardised. Although the fundamental 
principles underlying its performance are still adhered to, many 
surgeons have introduced numerous minor differences in the technique 
which, however, do not appear to affect the final results. 

Wolfler’s first operation was an anterior long-loop anti-peristaltic 
gastro-jejunostomy, and this, in 1885, gave place to von Hacker’s 
posterior long-loop anti-peristaltic gastro-jejunostomy. 
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As o\)structive spiiptoms -wexe common after von Hacker's opera- 
tion, Braun introduced tlie addition of a lateral entero-anastomosis 
to overcome the regurgitant vomiting 'which was such a common 
sequela of the long-loop method, and he later obtained even better 
results by performing an anterior long-loop iso-peristaltic gastro- 
jejunostomy plus an entero-anastomosis between the proximal and 
distal jejunal loops. 

Roux’s anastomosis in Y was a method by which it was hoped 
that obstruction would be overcome, but unfortunately this operation 
was followed by jejunal ulceration in a large number of cases. 

Brenner (1892) was the first to perform a retro-coUc anterior long- 
loop iso-peristaltic gastro-jejunostomy. The long proximal jejnnal 
loop was brought through an opening in the mesocolon and gastro-colic 
omentum, and the jejunum was anastomosed to the pyloric segment of 
the stomach. 

Stiles and Sherren obtained letter results than Breimer by per- 
forming the operation •uitbout a loop, making a junction either to the 
anterior wall of the stomach or to Its posterior surface. This operation 
still has its indications, as we shall later show. 

Petersen (1900) laid the foimdations of the modern operation of 
posterior no-loop gastro-jejunostomy. IdojTiihan and the 3Iayos 
were quick to observe the enormous advantages of this metliod which 
overcame the great bugbear of the long-loop operation — ^^c^ous circle 
vomiting — and they, by their masterly skill and judgment, evolved a 
teclinique which was widely adopted and still remains imsurpassed. 

Mojmihan made the ojKning in the stomach vertical, extending from 
the lesser to the greater cuivature, and insisted that a portion of the 
opening should be placed at the greater cur\’ature to prevent the 
formation of a pool of stagnant fluid in the stomach. 

W. J. Mayo anastomosed the jejunum to the stomach in an anti- 
peristaltic line so that there should be no interruption in the line of the 
duodenum at the flexure. 


In practice the majority of casc.s show but little if any difTercnce 
in the results of the operation, whether the opening is made vertical or 
trans\-ersc, provided that some portion of the opening is placed as 
near to the greater curvature as possible. In certain cases, however, 
a trans^’crse opening is to be preferred to a vertical. For instance, it 
the stomach is very small and contracted, the distance from the lesser 
to the greater cuivature is often not sufficient to allow of an adcqua|® 
stoma being made, and in such cases the stoma should be made 
tran.'rverse or slightly oblique. 
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Again, after V-excision of a gastric ulcer or destruction of an ulcer 
by Balfour’s cautery method, a transverse opening placed close to the 
greater curvature ensures that the anastomosis is far enough array 
from the suture line in the stomach or from the cauterised area. 

A vertical opening is usually made when the stomach is greatly 
dilated as the result of pyloric stenosis, or when a gastro-jejunostomy 
is indicated for an ulcer situated high up on the lesser curvature near 
the cardia. The position, direction, and size of the stoma are all 
important factors in the production of a successful issue. 

Moynihan’s vertical stoma is made in the posterior wall of the 
stomach in line with the vertical portion of the lesser curvature and 
wth the right margin of the oesophagus. It stretches from just below 
the lesser curvature to the lowest point of the greater curvature. The 
jejunum is usually brought directly downwards in a straight line from 
the flexure without a loop, and anastomosed to the under-surface of 
the stomach, thus eliminating all possibility of regurgitant vomiting. 

In cases of marked visceroptosis or where the stomach is unusually 
small and contracted, it is advisable to leave a small loop of jejunum, 
say 2-3 inches, in order to give a certain amount of play at the 
anastomotic lino and thus avoid tension and kinking. 

Where V-excision of a gastric ulcer has been performed it is my 
practice to make the transverse opening as near the greater curvature 
as possible, half this opening being above and half below the sutured 
area in the stomach, the jejunum being attached to the stomach in an 
iso-peristaltic rather than in an anti-peristaltic direction. 

In makmg an anterior gastro-jejunostomy the stomach clamp 
should be applied somewhat obliquely so that the direction of the 
stoma runs from above do^vnwards towards the greater curvature, 
ending about 2 inches below the pylorus. This is -well shown in 
figure 185. 

The size of the stoma varies in individual cases ; for instance, when the 
stomach is markedly dilated the stoma must be correspondingly large, 
i.e. about inches. ^Yhilst the usual size of the opening is about 
24 inches, it should never he less than 2 inches or more than 34 inches. 

In view of the subsequent contraction of the stomach and of the 
stoma itself w'hich follmvs gastro-jejunostomy in cases of dilatation of 
the stomach due to pyloric stenosis, the anastomotic opening in such 
cases must always be of generous proportions. When the stomach is 
normal in size, however, no appreciable contraction of the stoma occiu'S ; 
in fact, when such does take place it is generally due to the original 
opening having been made either too small or at too high a level, or to 
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tbe fact that a fresh ulcer has developed at the junction. Such con- 
traction, which may he clearly demonstrated at a barium meal 
examination, is an ominous sign. 

jVs previously stated, no useful purpose can be served by making 
the anastomotic opening unduly large, as this may result in too rapid 
emptying of the stomach — dumping ” stomach — accompanied by 
epigastric distress, flatulence, and diarrhcea. 


The Effects of Gastro-J ^unostomy 

(!) Relief of Obstruction. 

(o) ilecbanical, c.g. pyloric stenosis, 

(6) Physiological, e.g. pyloric spasm. 

(2) Relief of pain by diminishing intra-gastric tension. 

(3) Neutralisation of the acid gastric contents by the regurgitation 
into the stomach of the alkaline pancreatic juices. 

Paterson states that the total acid is diminished by 30 per cent 
after gastro-jejunostomy, and that persistence of acidity at or about 
the pre-operative level often heralds a recnirence of symptoms or of 
ulceration. In a communication to the RJ/.J. (p. C7C, Jlorch 30, 
1D35) he uTitcs as follon-s : 

“ The acidity can be, and is, tedneed by gastro-jojunostOTny, and, it nece^^ry* 
can be further feduce<l by a suitable diet. Nature’s method of reducing the gastric 
acidity w liy allowing the tegurgUalion of pancreatic juice and bile through the pylorus 
Gastro-jejunottomy aids Nature in this cndoacour by allowing a slight backflow of 
pancreatic juice and bile through the stoma into the stomach, and therefore is a ratioiuil 
physiological, and I may add, effective operation.** 

Ogilvie {Lancel, p. 421, Feb. 23, 1035), although bolding a different 
view from Paterson, makes some interesting observations on tins 
subject. He Mvites : 

“ The chiim? for gastro-jejunostomy arc twofold — that it overcomes stasis and that 
It allows neutralisation of the acid gastric contents. These two claims rau-^t he con- 
sidered separately. A fresh opening, if correctly placed and efficiently fasldoued, wi 
mo^t as5urcdly empty the stomach and relieve stasis if this is present. But such an 
opening will cot necessarily leiluce the acidity of the gastric Contents, and in ^^'^* ** 
does not do so. High acid and rapid emptying go together, and when an orfii.fi^ 
opening has been made, the eraplying of the stomach is still more rapid and neutralUv 
tion less complete. The claims for the neatraltsing action of gastro-Jcjuno<toroy wi’re 
base<l upon test-rocals performed shortly after the operation ; but later invest igation’ 
of the same patients have shown that the acid curve has returned to its prc-operative 
level, or even higher. The low ^-alue obtained at the first test-meal was due, not to 
neutralLsation, but to the effect of the operation itself upon gastric secretion. 
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(4) Improvement in nutrition. 

Posterior Gastro-J^xmostomy. Many surgeons have introduced 
some slight variation in the technique of this operation, but the method 
I am about to describe, which is based on Moynihan’s, is the one I 
have found to be the most satisfactory in my own cases. 

The abdomen is opened through a right paramedian or mid-line 
incision of ample length to permit of an. easy exploration of the 
abdominal viscera. Tetra-cloths are fixed to the skin margins, and 
hseraostasis of the wound is ensured. The ulcer is located and demon- 
strated to the assistant. The entire stomach, the duodenum, and the 
duodeno'jejunal flexure are methodically scrutinised for evidence of 
any other pathological lesion. The abdominal viscera are then examined 
in the order suggested on page 332. 

The stomach, the transverse colon, and the great omentum are 
drawn through the wound and held up by the assistant to allow of an 
examination of the imder-surface of the mesocolon and the position 
of the middle colic artery and its branches. 

The surgeon then passes his right hand along the mesocolon towards 
the left of the spine to pick up and identify the duodenoqejunal flexure, 
after which he withdraws some 6-8 inches of the proximal jejimum 
through the wound, uTaps it in a small abdominal towel soaked in 
warm saline, and lays it on the abdominal wall. 

Any pathological or physiological adhesions which are found 
attaching the jejunum to the under-surface of the mesocolon are 
divided. 

The arrangement of the blood-vessels in the mesocolon is carefully 
noted, as if these are numerous, aberrant, or obscured in fat, if an 
adequate bloodless space cannot be found in which to make the opening 
into the lesser sac, if the mesocolon is very short or is fused to the 
peritoneum of the stomach bed, or if a large area of the stomach is 
fixed posteriorly by a penetrating ulcer, the posterior operation will 
have to be abandoned. 

If, however, conditions permit of the performance of the posterior 
operation, the assistant holds the transverse colon upwards vdth both 
hands, while the surgeon presses the posterior wall of the stomach 
downwards against the mesocolon to put it on the stretch. 

An opening is then made through the mesocolon into the lesser sac 
in the bloodless space which exists to the left of the middle colic artery 
and beneath its anastomotic arch (fig. 168). This opening is started 
by working a small hole through the taut mesocolon with dissecting 
forceps, the fingers then being used to enlarge it by gentle stretching 
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and tearing until three or four fingers can be introduced wthout 
difficulty. 

By another method the mesocolon is lifted up away from the 
stomach and clipped with a hajmostat at a bloodless spot. A snip 
is then made with scissors into the lesser sac, after which the opening 
can be further enlarged. 

This opening must not be too niggardly, never less than 3 inches 
long, and should always permit of a free exploration of the posterior 
aspect of the stomach. If any adhesions exist between the stomach 
and its bed these should be freed and the organ adequately mobilised 
before proceeding with the anastomosis. 

In order to make a vertical stoma a vertical fold of tlie posterior 
wall of the stomach, in line with the lesser curvature and with the right 
margin of the cesophegus, is picked up and drawn through the rent in 
the mesocolon, and Allis forceps applied at each extremity of this 
fold, i.c. one pair at the greater curvature and one pair at the lesser 
curvature. 

As this fold, which should be 3-4 inches in length, is held up wtb 
the two pairs of Allis forceps by the assistant, a Sberren clamp wth 
rubber-covered blades is applietl vertically, the tips of the blades 
pointing towards the patient’s chin and the liandles towards the 
pubes (fig. 109). The clamp is then rotated so that its tips point to 
the patient's right side, the liandles being held on the left side by 
the assi.stant. 

The coil of jejunum which was withdranm tlirough the wound at 
the commencement of the operation and which was covered wth a 
towel and laid on the abdominal wall is now picked up and put on 
the stretch, to identify clearly the duodcno-jejunal flexure and to 
determine the e.xact distance from the flexure at which the clamp 
should be placed. 

In the majority of cases the operation is performed ^rithout a loop, 
i.e. the clamp is applied as close to the duodcno-jejunal fle.viire as 
possible ; in other cases, however, where there is marked visceroptoJia 
or the stomach is tubular and contracted, a small loop of jejunum 
must be allowed between the clamped portion of gut and the flc-vurc 
to permit of a certain amount of play when the patient stands erect, 
when the stomach will tend either to fall doumwards towards the peUn^ 
or retract upwards under the liver. 

The anti-mesenteric border of the portion of jejunum selected for 
the anastomosis is picke<l up with Allis forceps wliich arc place<l ® 
di.«tance of 3—1 inchc.s apart. Whilst the surgeon lifts up these forcoiP*, 
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tlnis rendering tbe gnt tant, the clamp is lightly applied by the assistant 
(fig. 170). 

The Allis forceps arc then remo^'cd and the surgeon takes the 
clamp from the assistant and locks it, as he himself is the best judge 
of the degree of tightness required. This important step in the opera- 
tion, i.e. the locking of the clamps, should never be assigned to the 
assistant, as if the clamps arc applied unth undue force the friable 
mucosa may be damaged. The two clamps are then placed side by side, 
the handles being held by the assistant and the points directed to the 
right side of the patient. 

There arc other methods and directions in which the clamps may be 
applied, a good alternative being to place them in the reverse direction 
to that just described, i.e. the gastric clamp is applied from above 
doumwards with the handles pointing towards the chin and the tips 
towards the pubes (fig. 171), whilst the tips of the jejunal chmp, 
when in position, point towards the patient’s left shoulder. The 
handles of both clamps are then turned transversely so that they come 
to lie on the patient’s left side where they are held by the assistant 
(fig. 172). 

When the two clamps are in position it will be seen that the upjwr- 
most one embraces a portion of the stomach 3-4 inches in length, 
whilst the lower one holds a portion of jejunum of about the same 
length. The clamps are then rotated outwards and a long strip of 
gauze is placed between them (fig. 173), after which they are brought 
close together so that the portions of stomach and jejunum about to 
he anastomosed lie in easy apposition. 

The transverse colon, the omentum, and any intestines which 
have prolapsed through the wound are now replaced into the abdominal 
cavity and are prevented from ptotruding into the field of operation 
by means of suitably placed abdominal packs. The only portions of 
the viscera which are allowed to remain outside the abdomen are those 
about to he anastomosed. 

The operative field is isolated with hot moist Cripps pads or 
turkish towels wrung out in l»ot saline, over which mackintosh squares 
arc placed. The tips of the clamps and as much as possible of the 
handles should be covered and hidden from view by the towels. 

Any large blood-vessels which arc seen on the wall of the stomarh 
are underrun with an eyeless needle which carries a length of fine cat- 
gut. It is important to pass the needle sufTiciently deep to the blood- 
vessels to prevent tlic possibility of their being punctured with the 
con.^cquent fonnation of a h<*Pmatoma. Tlic .sutures are of 0 or 
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Xo. 00 20-tLiy chromic catgiit, and arc introduced on eyeless atraumatic 
needles. Usually only two continuous sutures are used — a sero- 
muscular and a through-and-througli liremostatic. Neither of theie 
is knotted except at the starting and finishing points. 

The first stitch, which is a continuous Lenihert, may begin cither 
at the lower (the patient's right-hand side) or, more often, at the upjter 
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extremity (the patient’s left-hand side) of the clamped portions of the 
stomach and jejunum. 

Assuming that the stitch starts at the upper end, it picks up the 
sero-mnscular coats of the stomacli and jejunum at this point and is 
then knotted and tied, one end which is left long being clipped uith a 
hmmostat (fig. 174). Tlie length of the suture line is usually between 
2l and 3 inches, and should never be less than 2 inches. The individiu 
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stitches are placed very close to one another, approximately ^ inch 
apart, each one being drawn tight as it is introduced, producing a 
small fold which indicates where the next stitch should be inserted. 

'\Vhen the suture reaches the opposite end it is locked once or twice 
and the suture and needle are wrapped in a sterile gauze swab and laid 
aside for use at a later stage in the operation. 

Two longitudinal incisions through the sero-muscular coats of the 
stomach and jejunum are now made with a knife, parallel mth and 
J inch from the posterior suture line. The mucous membrane of the 
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stomach and jejunum wll pout through these incisions as the sero- 
muscular coats retract, large blood-vessels which can be seen 

coursing over the mucous membrane should be undemui and ligatured 
on each side of the incision (fig. 175). 

The mucous membrane of the stomach is picked up with fotcejs 
and incised '^'ith an electric cautery or scissors for the full length of the 
sero-muscular incision. Any gastric contents are rapidly mopped up 
and the interior of tlie gastric pouch is cleansed with moist gaure. 
The jejunal mucous membrane is similarly picked up, incised, and the 
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gut sponged. Redundant mucous membrane of the stomach or jejunum 
is not excised^ as sucli trimming may predispose to the formation ol 
stonwl ulceration. 

The posterior margins of the wound in the jejunum and stomach 
are separately picked up mtb Allis forceps and held apart to facilitate 
the introduction of the posterior continuous through-and-through 
hreinostatic suture. This suture may start at the lower, or more often 
at the upper, end of the clamped portions of the stomach and jejunum. 

Using a cur\'ed atraumatic intestinal needle carrjdng a suture ot 
Ko. 0 or Yo. 00 cliromic catgut, all the coats at the uppermost extremity 
of tlie wound in the jejunum are pierced from within outwards 
the needle then being carried across to the corresponding })omt m 
the stomacli wliich it pierces from without inwards, so tlmt when the 
suture is tied the knot lies on the mucous surface (fig. 170). 
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Tills suture, ns it proceeds towards the lower end {the patient’s 
right-hand side), picks up all the coats of the posterior margins of the 
jejiuium and stomach, the indi\*idiial stitches being vertical and almost 
side by side, and being dra%vn sufficient!}' tight to prevent bleeding 
(fig. 177). Before it reaches the comer, the clamps arc momentarily 
loosened to detect any bleeding point in the suture line which, if found, 
must be undcmxn with a mattress suture and carefully tied off. 

The usual method of turning the corner r\nth this suture is shown 
in figure 178. Occasionally, however, a loop-on-the-mucosa stitch 
is used, but it is not free from danger as, unless the individual loop 
are placed very close to one another and drawn fairly tight, 
hfemorrhage may occur at this site (fig. 179). 

Blien the stitching has been completed along the posterior margin 
of the inci.sion it turns the comer and returns along the anterior rrungia 
without interruption, locking, or knotting, until the end which tras 
left long is reached, when a double knot is tied and the ends are cut 
short (fig. ISO). 

Just before this suture is completed tlie clamps arc once more 
loosened and any bleeding point which is seen is oversewn. 

The parts are then gently mopped with gauze soaked in warm saline, 
the stomach clamp is loosened, the jejunal clamp and mackintosh 
squares are removed, and all instruments which have been used ore 
discarded. The surgeon and his assistants then change their gloves. 

The sero-nuiscular stitch is picked up once more and introduced 
anteriorly as a continuous Lcmbert stitch to strengthen and invagina^c 
the anterior suture line (fig. 181). It is carried slightly beyond where 
it originally started so as to add extra protection to a point in the 
suture line which might othenvise be weak. This plan of JIojTiihans 
adds greatly to the finish and neatness of the operation (fig. 1S2). 

The stomach clamp should be removed when the anterior sero- 
muscular suture is half completed, to permit the adjacent portions 
of the stomach and jejunum to be drawn together more easily and 
without tension. The suture line is again gently mopped, and if aay 


weak jwint is detected a Halsted stitch is inserted. 

The roll of gauze which was placed between the clamps before the 
.suture was started is drawn upwanls and rotated, first to the right and 
then to the left, to allow of inspection of the posterior lines of sutnrPr 
and here again a stitch or two may be inserted if and where ncce-s-’^''0’’ 


The roll of gauze is then removed. 

The stomach, transverse colon, and omentum arc once more drawn 
through the wound and the a<«istant picks up the omentum and colon 
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and liolds tljem upwards, whilst the surgeon gently draws tbe 
anastomosed portion well through the opening in the mesocolon and 
applies a clip to each margin. The edges of the mesocolon arc sutured 
to the stomach on the right and left sides, about ^-4 inch away from 
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the line of suture, the stitches being inserted in such a way that wlien 
ti»e sutures arc tied the edges of the mesocolon are turned inwards 
towards the lesser sac, leaving no rough surface to which coils of 
intestine might become subsequently attached (figs. 183 and 184). 

Causes of Unsatisfactory ItesuUs foUoicing Posterior 
Gaslro-Jejunoslomy 

These may be summarised as follows : 

(1) Faulty pre-operative treatment. 

(а) Failure to eradicate all accessible foci of infection. 

(б) Omission to treat chronic gastritis or cljronic duodenitis 
when it is present to any marked degree. 

(c) Not resorting to such pre-operative measures as washing 
out the stomach and proscribing the special diet and 
medicines required in cases of dilatation ol the stomach* 

{(1) Failure to investigate the chemistry' of the blood or to 
correct any alkalosis which may he pre.sent. 

(2) Faulty selection of cases for operation. 

(3) Undertaking gastro-jejunostomy for disorders other than 
those of chronic gastric ulcer or cliroi\ic duodenal ulcer, c.g. gastro- 
jitosis, the gastric crises of tabes, etc. 
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(4) Lack of anatomical knowledge. There are cases on record 
where the stomach has been anastomosed to the transverse colon or 
to the ileum. 

(5) Errors in operatic technique : 

(а) Failure to excise, cauterise, or otherwise destroy a chronic 
gastric or chronic duodenal ulcer where this is possible. 

(б) Failure to remove an intra-abdominal septic focus when 
present, e.g. chronically inflamed appendix or gall-bladder. 

(c) Performing the operation wnth a jejunal loop which is 
cither : (i) too long ; (ii) too short ; or (iii) rotated on 
its long axis. Any of these errors may predispose to 
regurgitant vomiting. 

(d) A badly planned opening. This may be : (i) too small; 
(ii) too liigh ; (iii) too large ; (iv) not close enough to 
the greater curvature; (v) made to the distal gastric 
pouch in cases of hour-glass stomach ; (vi) made with a 
junction which is too short ; or (vii) carelessly sutured, 
the anterior wall being stitched to the posterior w’slL 

(c) An opening in the mesocolon which is : (i) too small ; 
(ii) left unsutured ; (iii) stitched to the jcjimum or line 
of anastomosis, and not to the stomach as recommended ; 
(iv) sutured to the stomach in such a way that the margins 
are not inverted ; (v) carried too close to the colon ; or 
(yi) narrowed by the formation of a large hccmatoina 
which has resulted from one of the blood-vessels being 
punctured during the process of suturing the stomach to 
the margins of the mesocolon. 

(/) Adhesions w'bicli result from : (i) not peritonising tbc 
raw surfaces which remain after the jejunum has been 
separated from the mesocolon on account of physiological 
or pathological fusion ; (ii) infection ; (in) the efiewat 
loop of the jejunum becoming stuck to the abdominal 
scar ; or (iv) the use of irritant lotions, predisposing to 
plastic peritonitis. 

(*7) Faulty methods of suturing ; the use of non-absorbable 
suture material ; making the anastomosis throughout 'vit 
interrupted sutures; tying large knots ; or drawing tbe 
sutures so tight that the tissue.s are strangled. 

{h) Faulty use of clamps, C.g. applvung them too firniH* 

(i) Failing to detect duodenal ileus when present. 
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(6) Faulty post-operative management. 

(7) Tlie late development of anaemia, gastro-jejunitis, gastro- 
jejunal ulceration, carcinoma, or retrograde jejuno-gastric intussus- 
ception. 

Anterior Gastro-J ejunostmny. In this operation a portion of the 
proximal jejunum, some 16-18 inches from the flexure, is chosen for the 
anastomosis, a long loop being necessary to prevent the transverse 
colon from being subsequently compressed by the loop.- 



The duodeno-jejunal flexure is identified and the selected portion 
of the jejunum is brought over the transverse colon, clamped, and 
approximated to the stomach. The stomach clamp is applied somewhat 
obliquely so that the stoma in the stomach runs from above dou*n- 
wards, ending at the greater curvature at a point about 2 inches or so 
below the pylorus. 

The clamped portions of the stomach and jejunum should never 
be less than 4 inches in length, as a wide area of attachment between 
the two organs is necessary to prevent kinking of the afferent or 
efferent limb of the jejimum (fig. 185). The size of the stoma itself, 
however, should not exceed 3 inches. 
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TIjc method of performing the anastomosis is the same as in the 
posterior operation, except that at the completion of the operation 
the jejunal loop must be anchored to the stomach in the manner sbomi 
in figures 180 and 187. 

Those surgeons who content themselves udth the perforraance 
of an anterior gastro-jcjimostomy may take encouragement 
from the excellent results reported by Paterson in his per- 
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formance of this operation. He writes {B.MJ., p. 676, March 30, 
1935) : 

“ I know . . . that 83 per cent of my patients are quite well, and this assuming 
that the untraced cases are not cured. If, as is done by some writers, the untraced 
cases are disregarded, the percentage of cures would be over 89 per cent. 

Some years ago I analysed my results in 500 consecutive cases after gastro- 
jejunostomy performed more than six years previously. In that series three patients 
died after the operation and 89 per cent were quite well ; in 8 per cent of the cases 
the results were unsatisfactory. Of this 8 per cent of unsatisfactory results 2-6 per cent 
were the result of jejunal or gastro-jejunal ulcer, 2*5 per cent of chronic diseases such 
as phthisis, chronic nephritis, or cancer elsewhere than in the stomach, and 3 per cent 
were due to hyperacidity.” 
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At the completion of this operation some surgeons perform an 
entero-anastomosis between the afferent and efferent limbs of the 
jejunum to prevent the possibility of regurgitant vomiting, but I 
consider that this added procedure is wholly unnecessary if the jejunum 
is tvidely attached to the stomach, as depicted in figure 188. 
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Again, this method is to he condemned, on the grounds tliat 
it unquestionably favours the development of secondary peptic 
ulceration. 

Jictro-Colic Anterior or Posterior Gastro-Jejiinostomy. In certain 
cases, particularly in obese patients, where the stomach is small, 
or where numerous adhesions exist between its posterior surface and 
the pancreas ; where, in fact, a posterior gastro-jejunostomy would be 
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difiicult to perform owing to limited mobility of the stomach, a retro* 
colic gastro-jejunostomy may sometimes be preferable to an anterior 
gastro-jejunostomy. 

The steps of tlie operation are as follows : 

After the routine abdominal examination has been conducted 
it is decided that the case requires a gastro-jejunostomy, the gastro-colic 
omentum is jiicked up at an a\'a':ctilar point, 1 incli or so below tie 
greater ciir\-ature and in a line with the incisura, and is opened (fig. 

The omentum in tliis region is verj' thin and the incision, which i5 
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readily enlarged by stretching with the lingers, gives free access to the 
lesser sac so that through it the whole of the posterior surface of the 
stomach can be methodically examined (fig. 190). 

Bj' the posterior method — ^which I would recommend in preference 
to the anterior — a portion of the most dependent part of the posterior 
\s-all of the stomach (usually opposite the incisura), about U inches 
from the greater curvature, is picked up with two pairs of Allis forceps 
placed about 4 inches apart, thus producing a longitudinal fold which 
facilitates the application of the gastric clamp. 

The transverse colon is then held upwards by tbe assistant, and an 
opening in the mesocolon is made in a bloodless area to the left of 
the middle colic artery (fig. 191). Through this opening a coil of the 
proximal jejunum is drauTi, this being carried straight up without a 
loop and clamped at the site selected for the anastomosis, after malcing 
quite sure that there will he no undue tension cither at the stoma or 
at the flexure (fig. 192). 

The clamps are placed side by side, the operative field is packed off, 
and the operation is carried out as already described under gastro- 
jejunostomy (fig. 193). 

Finally the anastomosis is drawn through the rent in the mesocolon 
and its margins are stitched to the stomach above the suture line. 

By the anterior method the selected portioji of the jejumim u 
anastomosed to the anterior surface of the stomach in an iso-peristaltic 
direction and as close to the greater curv'ature as possible. When the 
anastomosis is completed the openings in the gastro-cohe omentum 
and mesocolon arc stitched to the afferent and efferent loops of the 
jejunum to prevent herniation. 

The many advantages claimed in connection svith this operation 
may he briefly summatised as follows : 


(1) The free opening in the gastro-colic omentum enables the 
whole of the posterior surface of the stomach to be carefully examin^l, 
and greatly facilitates the separation of adhesions. 


(2) The making of the anastomosis is a simple matter, as 


nil 

traction on the stomach is avoided and the more mobile organ, i.e- 
jejunum, is brought up to the comparatively immobile organ, i.e. the 
stotnacli, instead of ^^ce versa. 


(3) The absence of pulling diminishes shock. 

(4) In patients who are fat or where the stomach is retractwh 
an operation whicli would otherwise present considerable diflicu ) 
is rendered simple and straightforward. 
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Sherren niid Stiles, the great exponents of this operation, prefoned 
an anterior to a posterior anastomosis. They both performed the 
operation without a loop and attached the jejunum in an iso- 2 )eristaltic 
direction. 

Ivor Back, however, speaks very favourably of the results he has 
obtained by the posterior metliod, and offers many valuable sugges- 
tions wth regard to the performance of this operation {Lancet, SW. 
Oct. 7, 1933). 

Partial Gastrectomy 

All partial gastrectomies are based on the principle of the Billroth 
methotls. 

There are many variations of the original Billroth I technique, 
three of which Avill now be described. 

(1) ^^^^cTe the Billroth I operation is indicated, I would favour 
Finochietto's method, a detailed account of which is given on page 52C». 

(2) In the Ilaberer-Finney operation the first part of tlic duodenum, 
the pyloric segment, and a variable amount of the body of the stomach 
are removed. The duodenal stump is securely closed and the cut end 
of the stomach is anastomosed to the anterior aspect of the second pirt 
of the mobilised duodenum (fig. 194). 

This operation possesses no advantages over Pinochietto's method, 
is more difficult to perform, and, as far as I am aware, is very rarely, 
if ever, practised in this countr}’. 

(3) In Sclioemaher s operation the first portion of the duodenum, 
the pyloric segment, and the greater portion or the whole of the leswr 
cur\'aturc are excised, often 'vith the aid of special clamps such as those 
designed by Schoemaker, Sloricy, or Souttar. 

After the lesser curvature has been reconstructed, an end-to-end 
anastomosis is performed between the cut ends of the stomach and 
duodenum (fig. 195). 

Slorley performed tlris operation for ulcer of the bwly of the 
stomach in 119 cases with 3 deaths, a mortality of 2*5 per cent, these 
3 deaths all being due to pulmonary complications. 

According to Morley, it is a safe and neither a lengthy nor a diflicm 
operation to perform, the clinical results being remarkably good- \ 
is also claimed that Schoeraaker’s operation does not abolish gastnc 
digestion as tlic more radical Polya operations tend to do, and that . 
docs not give rise to the post-oper.itive secondary anmmia which 
sometimes seen after the more extensive gastric resections. 
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But in spite of the many advantages claimed by the advocates o( 
this operation, it is not likely to take the place of the more \vide!v 
j)ractised Polya methods. 

The oj)erations which are most frequently performed for chronic 
gastric ulcer are the anterior and posterior Polya t}q)es of gastrectomy. 

In the anterior Polya type the proximal jejunum is brought in 
front of the transverse colon and anastomosed to the cut end of the 
stomach, the most popular method being Moyniban’s modification, a 
detailed description of which is given on page -IGS. By this 
method the proximal jejunum is laid from left to right against 




the stomacli, the distance between the duodeno-jcjunal flexure and the 
proximal part of the anastomosis being usually not more than 4 inches, 
i.c. no loop is employed. 

A number of surgeons, however, prefer Balfour's method (see |io?e 
491) wljereby the proximal jejunum is laid in the opposite direction 
so that the alTcront end of the jejunum is brought over to tlic Ies>et 
ciir\'ature, 

Wlien this operation is undertaken for chronic gastric ulcer, the 
making of the entero-annstomosis between the afferent and efferent 
llmhs of the jejunum may predispose to the formation of jejun.'i 
ulceration. This operation, although sometimes performed for the cure 
of this condition, holds a more definite jdaco in the treatment o 
cancer of tlie stomach. ^ 

Partial gastrectomy rvith anastonio.si.s by Poux's method vi 
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{figs. 196 and 197) is, to ray mind, a most unsatisfactor}' operation 
and one which I now never practise, as in each of the three cases in 
which it appeared to be clearly indicated and in which I performed it 
for gastro'jejunal nicer, it was subsequently followed by the develop- 
ment of secondary peptic ulceration. 

"Where, for one reason or another, a posterior Polya operation is 
indicated, I prefer tbe Lahey method of dealing with the proximal 
jejunal loop (see page 495), or 3?insterer’s physiological gastrectomy 
(see page 330). 


(G) POST-OPERATIVE TREATSIENT 

There are many schemes practised by surgeons in the post-operative 
management of cases after the performance of gastric operations, 
although the main principles are usually the same in each. 

The following is a brief sketch of the methods which I have myself 
adopted ^vith satisfactory results: 

During t\\e first 24 hours after operation no fluids are permitted by 
mouth, although the patient is encouraged to wash out his mouth 
frequently with some soothing antiseptic lotion. During this period 
water, salts, and glucose are introduced into the circulation by 
proctoclysis, intermittent intravenous injections, or by means of the 
intravenous continuous drip method. 

Pain is relieved by one or more intramuscular injections of morphia, 
heroin, or omnopon. 

Body head is mamtefueii by' means oi appbeathas of mild radiant 
heat, special electrically heated blankets, hot -water bottles, etc. 

Cardiac stimulants, such as coramine or digitalis, may be required. 

The folloiving mixture, given hypodermically 4-hourIy for six 
doses, may be found useful ; 

Liq. adrenalin hydrochlor. (I in 1000) 10 minims. 

Strychnine hydrochlor. 

Atropine sulph. gT- 

If there is much vomiting or distension a small stomach tube should 
be passed through the nostril into the stomach and the gastric contents 
aspirated, this being followed by very gentle irrigation with small 
quantities of warm normal saline. If vomiting is persistent the tube 
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should be passed at frequent intervals or left m situ so that the 
a'lpirations and irrigations can be carried out as required. 

By gradual degrees the patient is placed in the Fowler position 
and maintained thiLs until lie is lit to get out of bed. 

Inhalations of CO* and oxygen may be necessary during the first 
few hours after operation to ventilate the lungs tlioroughly and to 
encourage deep breathing. 

During the second 24 hours frequent mouth-waslies are contimied, 
but all fluids by mouth are still withheld. 

The treatment during this stage is usually the same as that outlined 
above, uitli the exception that a sleeping draught is prescribed and a 
rectal flatus tube is passed from time to time. 

During the third day after operation the patient is allowed small 
frequent sips of warm water to which glucose may be added. 

During the three jmt-operative days no purgatives are on any 
account administered, but on tlie morning of the fourth day an enenw 
is given and this is repeated on subsequent days until the bowels m 
working normally, after which a mild laxative such ns casenra cvacuont 
may be given at night when required. 

On the fourth day Lenhartz diet (sec page 388) is prescribed and this 
is continued until the patient is fit to be discharged. He is also given 
O-hourly doses of crenior alkalinus or one of the alkaline powders 
usually prc.scribed in the treatment of chronic peptic ulceration. 

During the convalescent stage it is often advantageous to give intni- 
inuscular injections of iron and arsenic, such as Frai«se’s mi.x'ture. 
After a wide gastric resection has been performed, liver and stomach 
extracts as well as ferrous salts may be found beneficial in preventing 
or combating post-operative anannin. 

Before the jiaticnt goes home he is given detailed instructions os 
to medicines and diet and a copy of Hurst’s post-ulcer regime 
(see page o70). 

An alternative scheme of diet, as advocated by Professor John 
Fraser, is given (see page 389). 


(H) I'OST-OPERATIVB COMPLICATIONS 

“ .\n athenturc is a sign of incompetence. ... If everythin™ iswcH 
manngpd, if there nrc no tui^calculations or iuhtaVcs then the thlnj!’' that 
hapiK-n nrc only the thm;.'5you expectnl to happen nncl for which you arc 
fea<Iy an<l with which you can therefore deal." (VtIhjaJfnur Stffin'<'*on.) 
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The main post-operative complications in peptic ulcer cases may 
be grouped as follow's : 

(1) Haemorrhage. 

(2) Vomiting. 

(3) Anscmia. 

(4) Anastomotic ulcer. 

affiMORRHACE 

(а) Immediate. 

(i) Prom the suture line. 

(ii) From the ulcer bed. 

( б ) Late. 

(j) Prom the ulcer bed. 

(ii) Due to a gastro-jejunal ulcer. 

(iii) Due to carcinoma of the stomach. 

(iv) Due to acute retrograde jejuno-gastric int\issusception. 

(v) Due to blood disorders or to diseases of the spleen or liver. 

(vi) Due to gastro-jejunitis. 

Policing most gastric operations the first few vomits are usually 
blood-stained, this being due in most cases to a slight oozmg of blood 
from the suture line. Sometimes, however, it may be caused by rough 
handling of a gastric or duodenal ulcer which has proved irremovable. 
Should the patient continue to vomit bright blood, a serious view' of the 
case must he taken. 

Post-operative liajraateraesis is now’ada}'S a very rare occurrence, 
as it is customary to excise or caiiterise the ulcer, and special pre- 
cautions are taken in suturing to prevent the danger of hemorrhage 
at the anastomotic line. 

Hemorrhage is prevented by ; 

(1) The use of contiiuious rather than interrupted sutures. 

(2) The use of an inner suture which embraces all the coats of the 
stomach and jejunum. 

(3) The introduction of the inner suture so tliat the individual 
stitclies arc placed very close to one another and are drawn together 
firmly and evenly. 
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(4) Inspection ol the posterior suture line after the clnmps 
have been temporarily released, nnd inspection of the anterior 
suture line just before the completion of the tljrough-aad. 
through suture for u-hich the clamps are again inomcntarilv 
loosened. 

(5) The undeminning and Jigafirre of any large blood-vessels nwr 
the margins of the anastomosis. 


immedtale Treatment 

If the patient continue.s to bleed, the follourng measures are 
necessary ; 

(1) The pulse-rate is recorded every J hour on a special chart. A 
rising pulse-rate is a bad omen. 

(2) The stomach is washed out throiigli n large stomach tube 
witli warm normal saline, 

(3) Morphia, ^ gr., is given, with n furtlicr injection of l-j gr* 
if required. 

(4) Blood-transfusions arc given and often prove successful either 
in arresting the hrcmorrhage or in rendering the patient fit to stand a 
second operation sliould this prove ncccj5.sary. 

(5) Calcium gluconate (Sando:;) 10 cc. is injected intravenous!)' 
at intervals of one hour up to three doses. 

(0) Xo fluids or nourishment are permitted by mouth, but salines 
are introduced into the circulation by proctoclysis. 

(7) The end of the bed is raised on blocks. 


Operative Treatment 

If in spite of the above measures the pulse-rate is rapidly 
and or the patient continues to vomit bright blood, tlic abdomen 
should be opened. 

The abdominal wall is thoroughly disinfected with tinct. nictaphem 
or with surgical spirit followed by dettol. The sutures or dips of the 
original skin incision arc removal, the wound edges arc separated, cm 
tctra-clotiis ore aflixed to it.s margins. The sutures of tlic abdoinjna 
wall arc tlien snipped with scissors and removed, and the ahdonima 
cavity is opened. 
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If the previous operation has heen a ■posterior gastro-jejunostomy, 
one of the two following procedures may be adopted ; 

(1) The anterior wall of the stomach opposite the gastro- 
jejunostomy is opened and held apart with Allis forceps to permit of 
an inspection of the interior of the stomach and the anastomotic line. 
The gastric contents are mopped up or aspirated. 

A stay suture is inserted at each end of the anastomotic opening and 
the gastro-jejunostomy is pulled up through the anterior wound in the 
stomach so that it can be thoroughly inspected. Any portion of the 
suture line which is bleeding briskly should be underrun and tied, and 
tbe parts then gently sponged to see that there is no oozing elsewhere 
along the suture line. If the oozing appears to be fairly general it is 
better to oversew tbe entire circumference of the gastro-jejunostomy 
^vith No. 0 20-day chromic catgut. Should oozing still persist at any 
particular spot, it must be controlled by the insertion of one or two 
interrupted sutures. 

The traction sutures are then removed and the anastomosis is 
allowed to fall back, after which the anterior wound in the stomach is 
closed with a two- or three-tier suture. 

(2) By the alternative method the transverse colon and omentum 
cre drawn through the wound and lifted upwards, and the stitches in 
the mesocolon are snipped. Sherren clamps are applied to the stomach 
and jejunum and the anterior row of sutures in the anastomosis arc 
cut through and withdrawn. 

The outer margins of the wounds in the stomach and jejunum are 
held apart, the area is thoroughly cleansed, and the clamps released 
while the posterior suture line is inspected. 

A new through-and-through suture is inserted, starting at one end 
of the posterior suture line and proceeding to the opposite end ; it 
then continues anteriorly, uniting the anterior margins of the stomach 
and jejunum firmly and evenly and in such a way that the risk of 
further hfemorrhage is practically eliminated. It is important to 
loosen the clamps just before the anterior row of sutures is completed. 
This anterior suture line is further reinforced and invaginated by a 
continuous Lembert suture, after which the margins of the opening 
m the mesocolon are stitched to the stomach on each side. 

If in the previous operation the original ulcer was not dealt with, 
and if after inspection of the posterior row of sutures it is obvious that 
hfemorrhage is not arising from the suture line, a determined effort 
should be made cither to excise the ulcer or to cauterise it ; if both 
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tliese procedures are impracticable, the blood-vessels in the vicinitj 
of the ulcer should be undcmm and ligated and an attempt made to 
ovcrseu' the tiiccr. 

During the operation all means of resuscitation should be at harifl 
in case of need. 

It should be remembered that post-operative ha;morrhagc from a 
chronic peptic ulcer is in general more likely to occur in those patients 
who suflered from hamiorrhagc before operation. 

If the previous operation has been an anterior ffastro-jejunostomy, 
clomps should he applied and the anterior row of sutures removed to 
pennit of inspection of the posterior suture line. 

A new tlirough-and-throiigli haemostatic suture should be intro- 
duced, embracing all the coats of the stomach and iejunum, after 
which the anterior row of sutures is further reinforced and invaginated 
by a continous Lembert suture. 

Here, as in the posterior operation, tlic clamps should be loosened 
to permit of inspection when the suturing is half completed and again 
when it is almost finished. 

If the previous operation has been a gastro-duodenostmfji the 
anterior row of sutures Is unpicked, any bleeding point is underrun, 
and the posterior layer is reinforced. From tins point onu'ards the 
steps of the operation arc exactly similar to those of an orcIinaTT 
gastro-duodenostomy. 

Severe baDmateniesis immediately following partial ffasiredom!/ w 
very rare, but when it occurs a secondary operation for its control is a 
hazardous undertaking and cannot as a rule be recommended. Jt i® 
far better in such cases to rely ujton repeated blood-transfusions, which 
often prove successful. 


VOMITIXO 

Vomiting occurring during the first day or two after ga.stric operation? 
is almo.st invariable and is due in most in.stances to delay in cmpljm? 
of the stomach, to cedema of the stoma, or perhaps sometimes to a 
mild degree of acute dilatation of the stomach, . 

As the cc<lema subsides and the ileus becomes corrected, noriiw 
function is restored. 

Persistent vomiting, severe enough to cause anxiety or to neces.«i a 
a sccondarj’ operation, is to-day ven’ rare. 

If the vomits are copious, the pulse-rate rapid, and the patwn 
collapsed, and particularly if grave symptoms arise suddenly aft^^ * 
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period of apparently satisfactory progress, ttere is every possibility 
of acute dilatation of tbe stomacb being present, and appropriate 
treatment should accordingly be instituted without delay (see page 105). 


Palliative Measures 

In suspected cases of obstruction following gastric operations, the 
following palliative measures should alw’ays be given a trial for a period 
of 24-36 hours : 

(1) Morphia, I gr., is injected and the dose repeated as required. 

(2) No fluids are allowed by mouth. 

(3) A stomach tube is passed through the nostril into the stomach 
and the gastric contents are aspirated, after which warm normal 
saline is used for irrigation. The amounts of fluid introduced and 
the amounts withd^a^vn from the stomach should be verj’ carefully 
measured, as if the quantity withdrawn continually exceeds that which 
has been introduced it is almost surely an indication that there is some 
mechanical blockage, 

(4) Water, salines, and glucose are introduced into tbe circulation 
by the continuous drip method, by occasional intravenous injections, 
or by proctoclysis. 

(5) The vomited material is diluted with normal saline and 
introduced per rectum in small quantities at frequent intervals. 

(6) The intake and output of fluids is very carefully noted on a 
special chart. 

It is sometimes difficult to estimate the amount of urine passed, as 
some may be voided during the giving of an enema or the patient may 
suffer from a certain degree of incontinence. A decreasing urinary out- 
put, however, is always an ominous sign and may be the first indication 
of the onset of obstruction. 

(7) 1 cc. of pitressin injected intramuscularly at hourly intervals 
up to four doses may he effectual in increasing peristaltic movement. 

(8) A human-hile or ox-gall enema should be given to aid the 
passage of flatus and relieve ^stension. 


It is always a very difficult matter to decide whether obstruction 
is serious enough to necessitate a secondary operation. Secondary 
Operations should, as far as possible, be avoided as there are very few 
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experienced surgeons who have not on some occasion undertaken tLem 
with subsequent regret. If, however, it is clear that more fluid is boirg 
withdrawn from the stomach than is being introduced, if voiuitin^ 
proves intractable, or if the amount vomited in 24 hours excecils 
50 oz., it is obvious that the stoma is not functioning end that some 
sccoude.rj- operation miust be carried out without further delay. 


Secondary Operative Measures 

(1) ^\^lere obstniction follows any of the Billroth I types of opera- 
tion, the operation recommended is a gastro-jejiinostomy. If, however, 
the patient is ver}’ collapsed a Witzel jejunostomy performed under a 
local anresthetic is the only procedure ad^^sablc, 

Jejunostomy, in addition to supplying a means of feeding tlic 
patient, is also very useful for the re-introduction of the gastric 
contents which have been withdrawn through the stomach tube. 

The 8\irgeon should never be in haste to perform a secondary 
operation following the Billroth I types of partial gastrectomy, ts 
gastric retention, vomiting, rapid pulse-rate, and considerable general 
disturbance arc almost invariable for the first few post-operative days ; 
in fact, intermittent vomiting may continue for several days. When 
once the oedema of the stoma subsides and the gastric function becomes 
normal, however, subsequent progress is usually uninterrupted and 
most gratifying. 

(2) If the primary operation bas been e pylorojdasty or (fostro' 
(htodeuoslovvj, the secondary operation for relief of obstniction .should 
he a g.'istro-jcjunostomy. 

(3) After the Polya types of operation obstruction is very rare. 
^Yhon it docs occur it may be due to one of the following factors: 

(а) Retraction of tbc anastomosis into the lesser peritoneal cavity. 

(б) Adhesions or deformity of the distal loop of bowel which may 
become adherent to the anterior abdominal wall or to the under-siirb’cc 
of the abdominal incision. 

(c) The use of too short or too long n jejunal loop. If the former, 
angulation may result or the tout gut may become compressed by the 
distended transverse colon; if the latter, the regurgitant vouutmg 
may he due to waterlogging of the alToront limb. 

Obstructive symptoms ore much comnutner where too sliort » 
hxip has been used, as after the o|»cration the stomach contract.^ 
njmards more than might be expected, dragging the already taut 
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loop Tntlj It and further flattening out the jejunum, Idnldng it at its 
line of attachment. 

(f?) Obstruction of the upper part of the jejunum proximal to the 
gdstro-jejunostomy anastomosis may occur after excision of a large 
jejunal ulcer and is due in some instances to the invagination of too 
much of the bo^el wall into the lumen of the jejunum while repairing 
an extensive defect followng gastric resection for a jejunal ulcer. 

(e) Obstruction may res\ilt at the stoma through too much of the 
anterior margin of the stomach having been turned in, thus leading to 
the formation of a valve. A similar condition may also be produced by 
invaginating tco much of the stomach wall into the lumen of the 
jejunum in the region of the greater curvature of the stomach. 

Regurgitant vomiting following the Polya types of partial gastrec- 
tomy should be treated by palliative measures, as outihied above, until 
the stoma commences to function normally or until it is ob\'ious that a 
mecbamcal obstniction exists, requiring a secondary operation. 

If the patient is in extremis the surgeon will have to be content 
^^'itil performing a Witzel jejunostomy ; if, on the other hand, the 
patient appears to have sufficient strength to stand an exploratory 
operation the abdomen should be re-opened through the original 
incision, the wound edges well retracted, and tlie duodenum and the 
parts concerned in the anastomosis very carefully inspected. 

li either the afferent or the efferent limb is adherent to some neigh- 
bouring viscus or to the parietes, it should be gently separated and 
prevented from contracting further adhesions by capping a portion of 
omentum around the affected segment of gut. 

If kinldng has occurred as a result of upward retraction of the small 
portion of stomach which remains after a posterior Polya gastrectomy, 
the sutures which anchor the gut to the rent in the mesocolon should 
be snipped through and the opening arranged and closed snugly in such 
a way that fiurther kinking is rendered impossible. 

If the obstruction is due to flattening and kinking after the use of 
too short a jejunal loop, or if there is any obstruction of the afferent or 
efferent limb or of the stoma itself, an entero-anastoraosis between the 
two limbs or between tlie efferent loop and the duodenum itself is 
necessary. 

In cases where the efferent limb is obstructed in the region of the 
greater curvature of the stomach or slightly beyond this, an alternative 
procedure to entero-anastomosis is to instruct the ana?sthetist to pass 
an Einhom tube through the nostril into the gastric pouch and for the 
surgeon to manipulate the end of this tube through the stoma into the 
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eftercnt loop well beyond the site of obstruction. This indwelling tuW 
is used for feeding purposes after the operation, and also helps to dibte 
the obstructed portion of gut. It sboxdd be left situ until normal 
function is restored. 

In cases where obstruction occurs at the stoma itself due to tlw 
invagination of too much of the walls of the stomach and jejunum, in 
addition to passing this first tube ii^to the efferent limb, a second tube 
should bo passed by way of the other nostril, through the stoma, douTj 
the afferent limb into the duodenum. The duodenal contents me 
aspirated at frequent intervals and re-introduccd tlirough the tube 
which passes into the efferent jejunal loop. 

This method worked very successfully with one case of mine in 
which the obstruction was undoubtedly due to the cause mentioned 
above. 

(4) If tlie primary operation has been an anterior gastro-jejuno^toinjf 
and this is followed by regurgitant vomiting due to tlic anastomosis 
becoming stuck to the under-surface of the abdominal wound or to the 
abdominal parietes itself, to the afferent portion of the long loop 
becoming waterlogged, or to the long loop itself becoming compressed 
by the colon, the secondary operation for relief of the condition should 
be a small entcro-ana8tomo.sLs between the afferent and efferent loops of 
the jejunum. 

(3) Vicious circle vomiting following posterior gastro-jejiinostonii/ 
may be due to one of many causes, but the following are probably th® 
commonest : 

(a) The use of too long or too short a proximal loop of jejunum. 

(h) Insecure suturing of the anastomosis to the rent in tlic iiieso* 
colon, or such tcchnicaf defects as making the opening in the mesocolon 
too small or suturing it to the jejunum. 

(c) Slaking the anastomosis at an unsuitable site. 

(rf) Atony of the stomach. 

It sliould be remembered that complete inability of the stonmeh to 
empty itself after gastro-jejunostomy may be due to atony of th'^ 
stomach apart from any mechanical operative defects. 

If the regurgitant vomiting is due : 

(i) To the u.se of too long a loop, this may be rectified by anasto- 
mosing the proxinm! and dbtal .segments of the jejunum. 

(ii) To tlic anastoino.sLs being too small, being improjKrl}’ plact*! . 
or to the pro.ximaI loop being too short, more often than not it is best 
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to undo the anastomosis and make a new one rather than to attempt 
other secondary procedures, the success of which may be very doubtful. 

After the tenth post-operative day disconnecting a gastro-jejunos- 
tomy may present considerable technical difficulties, and if these appear 
to be insuperable the surgeon is well advised to be content merely with 
performing a jejunostomy. 

(iii) To cedema of the stoma when the mechanics of the operation 
appear to be satisfactory. In such cases a stomach tube should be 
passed through the nostril into the stomach and guided through the 
stoma into the efferent limb. Fluid nourishment and the gastric 
contents which have been either vomited or aspirated are introduced 
through this tube at frequent intervals. 

Waltman Walters recommends the performance of a double 
jejunostomy in such cases, one tube being passed upwards along the 
efferent jejunal loop and through the stoma into the stomach, while 
the other is made to pass do^vnwa^ds into the lower reaches of the 
jejunum. The uppermost jejunostomy tube collects fluid from the 
stomach and this can be re-introduced into the lower jejunostomy tube 
which is also used for feeding purposes. 

(e) Kinking or adhesions of the distal loop of the jejunum. Here 
again a tube passed through the nostril is manipulated through the 
stoma into the distal loop of the jejunum. 

Walters recommends that a gastrostomy be performed and the 
tube led through the stoma into the efferent limb ; but I consider my 
method to be less compbeated and equally efficacious. 


The Late Causes of Vomilbiff folloicing Gastric Operatiom 

Vomiting occurring months or even years after gastric operations is 
always a verj' grave symptom and may be duo to one of the follo^ving 
causes : 

(1) The formation of a new ulcer in the stomach or duodenum. 

(2) Gastro-jejunal ulceration. 

(3) The onset of cancer of the stomach. 

(4) Adhesions. 

(6) Contraction of the aperture in the mesocolon. 

(6) Retrograde jejuno-gastric intussusception. 

Hetrograde jejuno-gastrie intussitsc^ion (fig. 198). The intussus- 
ception may be acute or chronic. 
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Burinji the past 20 years some 30 cases of actilc rctro"ra(]e 
jcjuno-gastric intussusception have been recorded. AcUins 
{Ji.MJ., Xo. 3800, p. 248, Feb. 0, 1935) states that tlie coiulitirn 
is commoner in women tJian in men, that cases iiavo been rcportol 
ns occurring from six days to sixteen years after operation, erd 
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tljrlkalaintv’t lloApilal.) 

tliat a correct pre-operative diagnosis is very rarely niiulc, the 
usual being one of acute intestinal obstruction or of bleeding 
nicer. 

Tliere are two clinical types : One in wliich the patient is sudden} 
seized with an acute attack of epigastric pain followed by severe vonnt 
ing. On examination there is visible peristalsis, the waves 
from left to right, and a tumour can often be palpated in the ep'?- 
trium. TJiesc cases, being diagnosed a.s acute intestinal obstmetien. 
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arc usually operated upon immediately, thus rendering the prognosis 
favourable. 

In the other type, which closely resembles a bleeding peptic ulcer, 
vomiting is frequent and becomes first blood-stained and then definitely 
Ltcmorrhagic. A provisional diagnosis of bleeding ulcer is usually 
made, and the patient receives treatment by medical measures accord- 
ingly, thereby leading to delay in operation with a consequent high 
death-rate. 

As spontaneous reduction never occurs, all such cases upon which 
jjo operation is performed will die within a few days. If, however, 
operation is undertaken at once the outlook is good and some 90 per 
cent of cases will recover. 

From literature Adams reports 30 cases which were subjected to 
operation, of which 9 died and 21 recovered. He also reported one 
successful case of his o^vn. 

The chronic variety is characterised by intermittent and some- 
times severe vomiting occurring at a remote date after gastro-jejimo- 
stomy. X-rays are useful in forming a diagnosis, as the intussusception 
displaces the barium meal and so produces a filling defect. The rounded 
shadow produced by the ectopic coils of jejunum in the stomach tends 
to change its position on palpation and is marked with stiiations due 
to the folds of jejunal mucosa. 

Adams emphasises the following points in connection with this 
rare complication after gastro-jejunostomy : 

(1) Jejuno-gastric intussusception is a well-established late com- 
plication of gastro-jejunostomy for peptic ulcer. It occurs in acute 
or chronic forms, the former being fatal apart from operation. 

(2) Diagnosis is possible, depending upon the rule^ — “ where 
haamatemesis orobstructivesymptomsappearaftergastro-jejimostomy, 
think of intussusception.” 

(3) If in sudden acute intestinal obstruction the following triad 
is present, then acute retrograde intussusception should be diagnosed : 

(a) Epigastric scar. 

{b) Visible peristalsis, the waves passing from left to right. 

(c) A palpable mobile swelling about the mid-abdomen. 

(4) The chronic form is to be remembered as one of the causes of 
recurrent vomiting after gastro-jejunostomy. Early radiography is 
demanded in such cases and will reveal the intussusception if present 
and pave the way for a curative operation. 
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The following operative procedures have been practised : 

(1) I^ednctiou of the intussusception- 

(2) Resection of the anastomosis. 

(3) Suturing the afferent and efferent loops together after reduction 
of the intussusception. 

(4) Entero-anastomosis, the afferent loop being anastomosed to 
the efferent loop. 

Debenliam p. 250, Feb. 9, 1933) reported an interesting 

case of retrograde intussusception of the jejunum following gastro- 
jejunostomy, and offers some useful suggestions with regar^l to 
operative treatment. 

Anremin may occur after gastric operations. It is usually of Ik 
hypochromic microcytic type aiid responds very rajndly to trealment tnlh 
adequate doses of ferrous salts. A few cases of pernicious anjcmu 
have been recorded after gastric operations and particularly after 
partial gastrectomy. From literature Rowlands and Simpson 
p. 1202, Dec. 3, 1932) were able to collect 15 cases of Addison's antemia, 
plus two cases suflering also from sub-acute combined degeneration 
of the cord. Five cases occurred after total gastrectomy, eight nfter 
partial gastrectomy, and four after gastro-jejunostomy, these operations 
being performed for carcinoma, for gastric ulcer, and (in one case) for 
duodenal ulcer. The period between the operation and development 
of the annemia varied from 2-15 years, the average being C years. 

(^ordoii'Taylor investigatctl the results of 52 cases of partial 
gastrectomy and found that marked anmmia was present in 8 and 
severe anminia in 15. But in no instance did the aruomia resemble 
that of the Addisonian type. 

Morloy quotes very similar figures and is of the opinion that the 
amount of .‘stomach rcmove<l is an important letiological factor and that 
following the Billroth I t}*pc.s of operation, and particularly after 
Schocmaker's method, aniemia is verj* rare. 

Ilartfall (Guy's Hospital Hep., Lxxxiv, 448, 1934) in a study of 
cases of ancemia following gastric operations states that the amemia 
may he as .severe after gastro-jejunostomy as after partial gastrectomy. 
He considers that the amount of stomncii removed lias no constant 
relation to the development ofamemia and that the anannia is dependent 
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ratlier upon tlie functional disturbance produced by tbc operation 
in the particular case ; but from his figures it would appear possible 
that anfemia is more common after the Polya tjT^es of operation. He 
also adds that the presence or absence of free bydrocliloric acid does 
not seem to affect the development of this condition. 

Gordon-Taylor stresses the fact that ansemia is much more likely 
to follow wide resections in women than in men, but that it does not 
appear to influence the final results as regards appetite or capacity 
for work, and that a large number of patients, although developing 
ansemia, are very little affected by it. 

Lake, on the other hand, investigated 51 cases of partial gastrec- 
tomy and foimd the blood counts to be approximately normal in all. 
Achlorhydria was present in all but one case. Similar results have 
been obtained by Ogihde and myself. 

In my series I have had only one case of severe anajmia, which 
occurred after total gastrectomy for leather-bottle stomach. This 
patient lived for ten months after operation. 

The sum total of evidence would seem to indicate that Addisonian 
ansemia is extremely rare after partial gastrectomy or gastro-jejuno- 
stomy. It is, nevertheless, a wise prophylactic measure to prescribe 
iron, arsenic, and copper salts, as well as liver and stomach extracts, 
in all cases after extensive gastric resections. 


ANASTOMOTIC ULCER 

Garnett ^Vright suggests that a good title for this condition is 
secondary' peptic ulcer, and that the individual ulcers should be called 
jejunal, anastomotic (when occurring at the line of anastomosis), or 
duodenal (when occurring after gastro-duodenostomy). Other familiar 
titles are marginal ulceration, stomal ulcer, and recurrent ulcer. 

Paterson distinguished two lands of these ulcers — jejunal (located 
in the jejunum) and gastro-jejimal (when the ulcer was situated at the 
anastomotic line but extended to the gastric or jejunal mucosa or to 
both). 


Mtiology and Pathology 

(1) Jncidmce. It is difficult to assess correctly the incidence of 
secondary peptic ulceration, as the figures given by various authorities 
range from 1*0 to 34 per cent, and a number of authors in their analyses 
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of cases do not specify whether the ulcers occurred after operatior? 
for gastric, pyloric, or duodenal ulcers. 

It is universally agreed that gastro-jejunostomy for duodenal 
ulcer is the operatien most frequently followed by anastomotic ulcer. 
3Ioynihan (1910) gave the incidence as occurring in 1*0 per cent of 
the eases analysed by him ; Paterson (1909) 2*4 per cent ; Luff (1920) 
out of 744 eases was able to trace 21 eases — 2-8 per cent ; Balfour (1930) 
3 per cent ; and Walton (1935) 3-9 per cent after ell gastro-Jejiiro- 
stomies performed by him for duodenal ulcer end watched for 10 ycar^. 
(larnelt Wright (1935) places the incidence at 8*75 per cent, wlnL't 
Ogilvie (1935) assesses the total incidence at 20 per cent, rricdincn 
(1928) 2o per cent, and Lcwlsolin (1925) in a series of CS eases of 
gastro-jejnnostomy for duodenal ulcer re-examined from 4-0 ye.’rs 
after operation found anastomotic ulcer in 34 per cent. My outi 
estimate of the occurrence of secondary peptic ulceration followirg 
gastro-jejunostomy for duodenal ulcer uithout stenom is from 0-8 
per cent. 

Hurst considers that secondary pcjdic ulcer is a dangcioMS ard 
frequent sequel of gastro-jejunostomy, and claims that the numU*r 
of eases in which the comjdication occurs after this oj)oration is foui.d 
to multiply slowly and steadily' as such jmtients are watched over 
increasing periods. This view is supported by Ogilvic and a number of 
other surgeons. 

Although it is generally claimed that stomal ulceration is more rare 
after gastro-duodono.stomy than it is after gastro-jejnnostomy for 
simple duodenal ulcer, the incidence is probably’ about the wme- 
(Jrey Turner (1921) found rcciurencc in 4 out of 43 eases, an»l \ery 
similar figures arc quoted by others. 

The condition seldom occurs after gastro-jejuno.stomy for pyloric 
stenosis — about 1 per cent, or after physiological gastrectomy for 
siinjdc iluodenal ulcer provided that an ample jiortion of tlio I’cid- 
bearing area of the stomach is excised. As I Imvc emphasised else- 
where, when undertaking this latter operation in the treatment of siielj 
cases it is essential that at least three-quarters of the stomach should 
be removed, as the results of a pylorcctomy and of a timid resection 
arc found to be equally poor. 

CJastro-jcjunostomy performed at the time of an acute perforation 
is especially liable to be followeil by secondary' ulceration, son.? 
authors placing the incidence as high its 10-15 per cent. 

A ]>CTiiciilaTly perniciovs operation is Itour's vulh&f m ^ j 
(oniiinalioii of cnlcrior gastro-jejunostomy ivith cntero-aunstomosi^, u 
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neither of these operations should in any circumstances he advised as a 
primary operative procedure for primary peptic ulceration. 

The incidence of marginal ulceration after gastro-jejunostomy for 
gastric ulcer is comparatively rare, probably not higher than 5 per 
cent. \Mien this operation is combined \nth V-excision of the ulcer 
or rvith its destruction, udth the cautery after Balfour's method, the 
likelihood of ulceration is still further diminished, i.e. to about 2 per 
cent. AVhen, however, partial gastrectomy is imdertaken for gastric 
ulcer, provided a sufficient amount of stomach is removed to produce 
achlorhydria, the complication is almost unknown. 

Anastomotic ulcer may, for all practical purposes, he said never to 
occur after operations for carcinoma of the stomach. Judd reported 
one case and other instances may be found in literature ; but Garnett 
IVright {Br. Jl. Sitrg., Vol. xxii, p. 433, Jan. 1935) was unable to find 
a single case out of 43C which were traced and offers the following 
possible explanations for the absence of this complication : 

(а) That carcinoma patients are imnwme from secondary ulceration, 

(б) That these patients do not live long enough for secondary ulcers 
to develop ; but this is only true in part as secondary ulcers may appear 
very quickly. 

(c) That symptoms of secondary ulcer are likely to be masked by 
those of carcinoma. 

It is probable that the infrequency of secondary ulceration after 
operations for carcinoma is due to the low acidity and possibly also to 
the diminished peptic activity of the gastric juice. 

(2) Age. The commonest period of life at which stomal ulceration 
occurs is between the ages of 30 and 00, %vith the highest incidence 
between 40 and 50. 

(3) Sex. Recurrent peptic ulceration after gastro-jejunostomy for 

duodenal ulcer is twenty times commoner in males than in females, 
whereas after operations for gastric ulcer the ratio is approximately 
3 males to 1 female. 

(4) Family History. The tendency for duodenal ulcer to occur in 
families has already been mentioned, but, as Hurst has said, a family 
history is still more commonly obtained in cases of secondary peptic 
ulceration. 

(5) Site of Ulceration. These ulcers may occur at the line of ana- 
stomosis and extend from this point into the stomach or jejunum or 
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into both. "N^lien occurring here they cause considerable scarrinjj and 
eventually lead to partial or complete stenosis of the stoma. They 
arc not so prone to perforate as tnie jejunal ulcers, but may be 
associated with severe bleeding. Jejunal ulcers, so-called when the 
ulcer lies within the jejunum, arc usually' situated from |-1 inch away 
from the stoma and, like those in the anterior wall of the diiodemira, 
are located in a thin unsupported wall and consequently’ tend to 
perforate early, though they rarely give rise to'any marked degree of 
stenosis (fig. 199). 



F'^ 193.— Jc/r^AL Vu-M {.KtprcJ^trd from Hi Swwnf* «»rf DwcJtnm’ 

iy Dr. J, ShtUon Uorilry, Kiatflm, By lind prrmMxisn.) 


Jejunal ulcer occurring in the afferent limb is extremely rare 
owing to this loop of gut being bathed in alkaline juice. Stomal 
ulcers usually occur singly but in certain cases they may be multiple- 

(0) Healing. Spontaneous healing of secondary peptic ulcers 
very rare, much more so than in the case of chronic gastric or duodena 
ulcer. Hurst states that if the condition is recognised early and strictly 
treated by’ medical measure.s, healing may’ be brought about succc.ssiu y 
in some cases. Such measures, however, should not he persisted wi 
unless there is convincing ewdcncc of rapid and favourable respon-^ 
to the treatment, as complications, such ns perforation or hmmorrhag^f 
arc very prone to occur. 
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Pathogenesis 

(1) The Acid Factor. It is agreed by everyone that the production 
of these ulcers depends in some Avay upon the action of the gastric 
juice and that the true cause is closely bound up with the cause of 
primary gastric or duodenal ulcer. 

Jlost authors maintain that the presence of free hydrochloric acid 
is an important factor, and explain its absence in certain cases by the 
fact that chronic gastritis may develop as the result of the secondary 
peptic ulceration itself. 

Roscoe, Graham, and Lewis {Jl. Amer. Med. Assoc., p. 386, Feb. 2, 
1935) suggest that, except in cases of chronic gastritis, hyperchlorhydria 
is always present in cases of stomal ulcer and that an error may arise 
through not ensuring that the tube used for aspiration is actually in the 
stomach itself ; it may inadvertently be passed through the stoma into 
the duodenum or into the efferent limb of the jejunum, and thus with- 
draw intestinal instead of gastric contents. 

(2) The Infective Factor. Probably one of the most important 
causes of secondary peptic ulcer Ls the presence of infective foci in 
connection udth the teeth, tonsils, nasal sinuses, appendix, or gall- 
bladder. Infection may also occur from au unhealed chronic peptic 
ulcer. 

Bohraansson (1920) drew attention to the possible influence of 
gastritis in the development of stomal ulceration, and Konjetzny has 
shown how frequently gastritis is associated with gastric and duodenal 
ulcer. An anastomosis between the inflamed mucous membrane of the 
stomach and the healthy mucous membrane of the jejunum may heal 
imperfectly and thus predispose to the formation of ulceration. The 
importance of postponing operation until gastritis, when present, has 
been successfully dealt with, has already been stressed. 

(3) Technical Errors. Technical errors in the performance of the 
original operation may slightly increase the frequency of the lesion 
but are not the primary cause. 

It was at one time thought that the use of non-ahsorhable suture 
material accoimted for a large number of cases, but there is not suffi- 
cient proof that the use of an absorbable suture is any safeguard 
agamst secondary ulceration, as the complication appears to be equally 
common after the use of silk or catgut. 

It has been suggested that the crushing effect of intestinal clamps 
used during the performance of the anastomosis may be responsible 
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for trauma of tJic mucous membrane wliiclj, under tlie influence of ti e 
gastric juice, may, in turn, initiate and perpetuate the j)ro(c«s of 
tilccration. Clamps, however, when employed with ordinary care, 
cannot be said to play an important part in the production of the lesion, 
as ulceration sometimes occurs apart from their use (fig. 200). 

Excision of the rethmdanl gastric and jejunal mucoui before proceed- 
ing with the continuous hsemo.static suture has been blamed by sonic 
for the occurrence of secondary ulccmtion (Grey Turner). It wzs 
thought that certain raw surfaces which resulted at the line of anasto- 
mosis, being unprotected by mucosa, came freely into contact uith the 
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eroding Influence of the acid gastric juice to which they were tin.iccn^* 
tomed, with the consequent production of ulceration. Rut cs ulccr.ition 
a])pear.s to be equally common when the redundant muco«3 i*^ 
excised, this cannot he said to be an important factor. 

At one time it was thought that tanporarg occlusion of the 
following gastro-jejunostomy was a factor which increased the iiicideniv 
of stomal ulceration. There is ample evidence to show th.it tcmponiO 
occlusion with a silk ligature has very little bearing upon the increa-'^ 
incidence. Walton frequently cmploy.s thus method, hut the incidcEce 
of marginal ulceration in his cases would seem to be, if anything, 
tlinn in those reported by other surgeons who do not adojit t 
procedure. 

An argument in favour of the view that technical errors are larp^.^ 
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responsible for recurrent peptic ulcer was that these ulcers usually 
seemed to occur within the first year or two after operation. Wright, 
in his series, however, found that in only 284 out of 458 cases, i.e. 
just over 62 per cent, did the symptoms appear ^vithin two years. 

To me this does not seem to favour the view that technique plays 
an important part in the production of secondary ulcer, as in such a 
large proportion of cases the onset is so delayed that it is difficult to 
believe that technical errors could have had any influence. 

When the complication arises shortly after operation — ^within a 
month or two — it would appear that, in some cases at least, technique 
is at fault, although no one particular error seems to characterise these 
failures in any large series of cases investigated. 


Signs and Sympfoms 

(1) Pain. Pain is the most prominent symptom and is more 
intense and persistent than in cases of gastric or duodenal ulcor. 
Although it is usually confined to the epigastric region, it may be 
diffused over the whole abdomen, or be localised to the lower abdomen 
or more frequently to an area slightly below and to the left of the 
umbilicus. Unlike the periodic pain which is so typical of gastric and 
duodenal ulcer, it is generally continuous and is less influenced by the 
intake of food. 

In certain, cases of gastro-colic fistula pain may be absent owing 
to healing of the ulcer. 

(2) Vomiting. Vomiting, which varies in intensity and frequency, 
takes place in some 50 per cent of cases. It is often self-induced and 
is the most speedy method of obtaining relief from pain. 

(3) Condition of the Boivels. Constipation is the rule, but when 
a gastro-colic or gastro-jejuno-colic fistula develops there is usually 
veiy persistent diarrhma. 

(4) Vastmg. This is generally slight at first, but becomes more 
marked in those cases in which there is fistula formation. 

(5) Ucemorrhage. Hemorrhage — ^hematemesis, or severe melena 
— is a common complication of gastro-jejunal ulceration, often demand- 
ing urgent surgical measures. A grave form of anemia may result 
from the persistent oozing of blood from the ulcer bed. 

On examination there is usually tenderness on palpation, especially 
marked in the epigastrium, but occasionally all over the abdomen and 
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particularly on tlie left side. The pain and tenderness seem to U 
distributed over a much wider area than is the case wth gastric or 
duodenal ulcer. In rare instances, where recurrent ulceration occurs 
after anterior gastro-jejunostomy, the ulcer may become fixed to and 
actually erode the abdominal wall, producing a palpable mass. 


liadiological Findttigs 

It is difficult to diagnose secondarj’ peptic ulceration by means of 
X-rays. Usually, however, a positive diagnosis can be made on one 
or a combination of the folloning findings : 

(1) Tenderness over the stoma. 

(2) Deformity of the stoma. 

(3) Stenosis of the .stoma. 

(4) Residue in the region of the stoma. 

(5) Delay in empUing of the stomach. 

(C) Ulcer crater (fig. 201). 

(7) Gastro-colic or gastro-jcjuno-colic fistula. 

(8) Deformity of the efferent loop of the jejunum. 

(0) Ulcer of the stomach situated near the stoma. 


Complication 

Tlie follou-ing complications may occur; 

(1) Perforation. 

(2) Hremorrhngc. 

(3) Fistula. 

(4) Duodenal obstruction. 

(5) A{llic.sions. 


Perforation is probably the commonest complication of sccondan 
peptic ulcer, and is estimated to occur in appro.vimately 15 jicr 
of all cases. After anterior ga.stro-jcjunostomy perforation may ocenf 
into the general peritoneal cavity when the signs and .symptonis "i 
he indistinguishable from those of perforation of a primar}’ peptic iilccf. 
or the ulcer may become stucl; to the anterior abdominal wall, jicifora c 
it, and slowly give rise to an external fistula. 

After posterior operations there is a tendency to chronic perforation 
into the mesocolon which becomes cedematous, thickened, ami lati** 
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contracted, a state of affairs which is very prone to produce distortion 
of the jejunal loop and chronic duodenal ileus. 

Perforation may also occur into a neighbouring viscus, such as the 
transverse colon, giving rise to gastro-colic fistula. 

The treatment recommended is simple closure of the j'^^^foration. 
If there is much contamination of the peritoneal cavity, drainage also icill 
be required. 
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QCEXTLY REJUtSeO IN OOOD HEALTH. 


Following the operation the patient should be strictly treated by 
medical measures, but if no improvement results secondary operation, 
often amounting to partial gastrectomy, will be necessary. 

The operative mortality of simple suture of a perforated jejunal ulcer 
is about 25 per cent. 

Ihcmorrhage, as stated above, may be so severe as to necessitate 
immediate surgical interference, but the majority of cases will show 
at any rate a temporary response to medical treatment. 

Fistula occurs in some 10 per cent of cases of anastomotic ulcer. 
The fistula may be jejuno-colic, gastro-colic, or gastro-jejuno-colic. 
In very rare instances an external fistula may occur, and this is most 



41 2 rOST-GRADUATE SURGERY 

commonly Fccn where secondary peptic ulceration has followed anterior 
"astro-jejunostomy. 

Followinjj the formation of a giistro-colic or pastro-jejuno-collc 
fistula, rapid healin'; of the stomal ulcer may result owin" to tie 
neutralising effect of the colonic contents, or possibly to the effect of.- 
supenulded gastritis which frequently follows the perforation of tli' 
stomach into the colon. 

The fistulous tract often becomes lined Nvith mucosa, and when this 
takes place pain arising from the ulcer may cease. 

As soon as the fistula becomes established, vomiting is frequent art! 
ficc.il. There is often belching of foiil-smclling gas. This belching of 
gas with a ftccal odour, which occasionally occurs in c.-ises of olntnic- 
tion of the stomach due to a necrotic fungating growth, is a ver)- 
important diagnostic sign. Diarrhoea is often intractable, and un- 
digested food may be detected in the stools. There i.s often marked 
emaciation. 

An X-ray examination after the administration of a barium meal or 
barium enema confirms tlic presence of a fistula, and on gastric analyst^ 
ficcal material may be found in the stomach contents. 

Treatment. The following openUions have been jiractised : 

(1) Restoration of tlio normal alimentary jiassage. 

(2) Wilkie’s two-stage operation. Wilkie considers that this 
the method of clioicc for the larger gastro-jejunal fistulfc where niarkol 
fa?cal regurgitation is present, where the patient is ana?mic, and ah^n? 
all the tissues around the fistula arc CDdematous, friable, and infected. 
By excluding the portion of the colon involved in the fistula ard allonu’? 
a period of some weeks or months to elapse, a relatively clean field ran 
be obtained for the second and major stage of tiic operation (Milkie, 
Annals of Surffcry, Vol. Oft, No. 3, p. 401, March, 1034). 

(3) A one-stage radical operation which will consist of : 

{a) Resection with end-to-end union of the jejunum. 

(6) Besection with end-to-end union of the colon, or resection 
followed by Paul’s operation. 

(c) Resection of the stoiurch ; and 

{(1) Anastomosis of the cut end of tlie stomach to the jejunum- 

The various openitions for the cure of these fistula; arc sindl-r 
those practised for .stomal ulcer, but there is the added procedure ‘ 
separation of the portions of gut involved in the fistula, followed ’) 
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either (i) closure of the hole in the colon ; (ii) partial colectomy followed 
bj end-to-end union ; or (iii) Paul’s operation. 

Duodenal Obstruction. Owing to the formation of adhesions and to 
the fibrosis and thickening of the mesocolon which so frequently 
accompanies gastro-jejimal ulceration, producing secondary duodenal 
ileus, the 2 iecessity of perfornung duodeno-jejimostoiny at the com- 
pletion of the main operative procedure should he borne in mind. 


Treatment of Anastomotic Ulcer 

“ If gastro-jejunostomy were only performed when there is a visible and palpable 
ulcer causing obstruction of the pylorus or duodenum ; if before the operation every 
possible source of infection in the mouth and pharynx were removed ; if at the opera- 
tion any as^sociated disease of the appendix or gall-bladder were dealt with ; if after 
the operation the patient were given adequate instructions with regard to diet and told 
to take additional feeds between meals ; and if moderation in smoking and the taking 
of olive oil before meals were also enjoined ; then the chances that a gastro-jejnnal 
or jejunal ulcer might develop would be reduced to a minimum. Under such conditions 
these complications would rarely, if ever, arise in the absence of some gross error in 
technique.'* (Hurst k Stewart, Gastric and Duodenal Ulcer, p. 401, Oxf. Med. Publ.) 

"Whether operation is performed or not, the mortality of this com- 
plication is in the region of 22 per cent. Operation is recommended 
for perforation, hfcmorrhagc, fistula, duodenal obstruction, or for the 
relief of intractable pain. 

The following operations have at one time or another been performed 
for anastomotic ulcer : 

(1) Local operation, e.g. excision of ulcer. 

(2) Reconstruction of the normal alimentar)' passage. 

(3) Excision of gastro-jejunostomy followed by gastro-duodeno- 

stomy or pyloroplasty. 

(4) The construction of a new gastro-jejunostomy. 

(5) Entero-anastomosis. 

(6) Partial gastrectomy. 

Local Operation. This usually consists of excision of the ulcer with 
or without some piastre procetliire upon the stoma, but is a most 
unsatisfactory undertaking and is followed by a very high percentage 
of recurrences. 

Deconst ruction of the. normal alimentary passage involves discon- 
necting the gastro-jejupostoray, excision of the ulcer, and closure of 
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the openings in the stomach and jejunum. This is always a 
measure and includes wliat is, in fact, the hardest step in any operation 
for anastomotic ulcer, i.e. the freeing of the anastomosis fronj th? 
mesocolon. The mortality of 20 per cent is high, and not more thin 
20 per cent of the cases arc cured. The failures are due to tie 
recurrence of the original duodenal ulcer. 

The operation of restitutio ad integrum is indicated only where there 
is no evidence of ehiodenal ulcer, it being apparent that the primary 
operation was needlessly undertaken, or where the pylorus an<l 
duodenum are widely patent and there is either no visible scar or only 
a very slight one, AVlien, however, there is an active duodenal ulcer 
or pyloric stenosis is present, excision of the gantro-jcjimosionuj may le 
followed by gastro-duodcnostomy or pghroplastg ; but in the presence 
of such conditions I prefer partial gastrectomy to either of the«e 
procedures. 

The construction of a uetc gastro-jejunostomy may entail : 

(а) The making of a new anastomosis, leaving the old one Intect. 

(б) Resection of the old gastro-jejunostomy followed by re-suture :or 

(c) Resection and closure of the old gastro-jejunostomy followed 

by the establishment of a new one in another position. 

All these procedures arc to be deprecated, as fully ouo-tbird of the 
cases thus treated develop recurrent ulceration at the site of the new 
anastomosis. 

Entero-anastomosis — a rare procedure — can only be summarily 
condemned, as it contravenes all the principles of surgery lor jieptic 
ulcer. 

Partial gastrectomy oUevs by for the best chance of cure for secondary 
peptic ulceration — GO per cent. In such cases the posterior Polya opera- 
tion has an operative mortality of about 20 per cent ; the anterior 
operation 15 per cent. 

By this method at least three-quarters of the stomach is remo'cd to 
ensure alkalinisation and to guard against recurrence of ulceration, 
for relief of which any subsequent operative procedure is fraught wit 
considerable danger and infinite difliculty. 
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CHAPTER VIT 


New Gkowths of thc Stomach 

(A) Carcinoma of the Stomach 

(B) Sarcoma of thh Stomach 

(C) Innocent New Growths oi* the Stomach 


(A) Carcinoma of the Stomach 

Cancer of the stoiiiacli can be cuml by oj)eratJ*on. and by tiiis niethoi! 
alone can the patient be saved. All non-sui^ical nictliods of treatmont 
have a mortality of 100 per cent. As fully 70 per cent of patients 
suffering from cancer of the stomach are beyond the reach of nuliwl 
surgery when seen by thc surgeon for thc first time, it is obvious that 
no improvement is possible in the piesent situation unless these 
are referred to him at a much earlier period in their illness than they 
have been hitherto. Thc fight against cancer is a ficht for wilier 
diagnosis, and thu.s for earlier treatment. 


ATTIOLOOV 

(1) Frequency. The stomach is the commonest site of iiialii.'nJnt 
disease. 

Hfiberlein foiinil that of 27,311 rases of fatal carcinoma c.vaiiiini'l 
at autopsy 4l’u per cent were situated in the stomach. 

ff'Kspere calculated that 4-I-3 per cent of all cancers occnrtdl m 
the stomach. 

Rowlands p. 1105 , May 21 , 1 033) estimated that for 

and Wales there wps in 1933 a death-roll of 10,000 from this 

Graham (Canad. M. Am. J., 18:25. 192S) considers that th^* 
economic scriousiie.'s of this disease can best be appreciated by 
fact that in thc U.S..A. 90,000 people die of carcinom-a each year, 
this number, 34,000 die of carcinoma wlu’cli oriprates in thc stomach, 
•lie 
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Balfour considers that the stomach is the most frequent site of 
malignant disease in both sexesy and that in some countries the statistics 
appear to shorr that cancer occurs in this organ as frequently as it does 
in all other situations put together. 

The general conservative estimate is that one-third of all cancers 
in men and one-fifth in women arc primarily situated in the stomach. 
It is probably correct to say that even after making all allowances for 
the increased expectancy of life and for more acciuate diagnosis, cancer 
in general, and cancer of the stomach in, particular, is becoming yearly 
more frequent. 

(2) Age Incidence. Cancer of the stomach occurs most commonly 
between the ages of 40 and 70, but more especially between 55 and 65. 
Fully 80 per cent of cases occur wthin this ten-year period. Cases 
have been recorded as occurring in adolescence, but only 10 per cent 
are met with before the age of 40. The disease is very rare after 70. 

(3) Sex Incidence. The ratio of males to females is about 3 to 1 . 

(4) Heredity. Gatewood found a positive family history in 11 per 
cent of his cases ; Balfour in 16 per cent. In 100 consecutive cases I 
have found a definite family history in 20, and it would appear that, 
in certain families at any rate, there is an hereditary tendency to the 
disease. 

(6) Chronic Gastritis. Konjetzny considers this to be an important 
predisposing factor, and he is supported in his view by Hurst. As 
some degree of chronic gastritis is foimd in all gastrectomy specimens 
this view is difficult to disprove. It is possible, nevertheless, that the 
gastritis may he a secondary manifestation resulting from the presence 
of the growth. 

(6) Chronic Gastric Ulcer. In a certain proportion of cases cancer 
may arise in a chronic gastric ulcer. This subject is discussed on 
page 561. 

The position of an ulcer in the stomach is of the greatest signifi- 
cance as regards its possible malignancy. Tims a chronic ulcer situated 
on or within half an inch of the greater curvature, even when it possesses 
all the radiological appearances of a benign ulcer, should be regarded 
and treated as malignant. Ulcers occurring at the inlet or outlet of 
the stomach are often malignant, whilst those situated in the pyloric 
canal should he regarded with suspicion, as well over 30 per cent of 

VOt. 1.— p 
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tliese are primarily malignant grou*tlis. Tlie large, indolent, i)cnctnnm.* 
ulcer, occurring on tlic posterior w'all, half an inch or more from tie 
lessor curvature, should in most instances he treated hy partial ga«tr«c- 
tomj', as fully 20 j)er cent of these will show malignant clianges ^hen 
submitted to microscopical investigation. 

(7) Benign GroictJts of Oie Stomach. All benign growths of tie 
stomach are liable to undergo malignant degeneration but this applie: 
particularly to adenomata {see page 521). 

(8) Other Factors. Constant and intermittent trauma or irritation 
of tlic mucous membrane, as may be produced by unsuitable article* 
of food, very hot or iced drinks, over-smoking, excessive consumption 
of alcoliol, certain proprictar)* medicines, constant ncia'ous strain, a 
lack of vitamins, severe chronic toxremias, the effect of the ravages of 
acute specific or infectious diseases, or a congenital absence of fr« 
hydrochloric acid in the gastric juice have at times been thoiiglit to 
prcdisjwsc to cancer of the stomach. In juany cases, however, as in 
growths situated elsewhere, the c.xciting factors arc completely obscure. 


PATIIOLOOY 

The naked-eye appoatanco.s of the disease may show wide varw- 
tions, but there arc three recognised types : 

(1 ) The malignant ulcer. 

(2) The fungating, jtolgpoirl, or <^ulijIo\rcr tumour. 

(3) The leather-bottle stomach or linitis plastica. 

The malignant ulcer or polypoid growth may undergo folloW 
degenerotion. and wlien tliis occurs to a marked degree a fond 
type is sometimes described — colloid cancer of the stomach. 

A gTo^vth situated at the lower end of the cesophagus may a -o 
invade the stomacli and project into its lumen. 

7« a general icay grotrths of the •jnjlonis ami cardia are fdjT^^^' 
ichilst those of the body of the stomach arc soft, fungating, and • 

Malignant Ulcer. This .'cssile or ulcerated form of cancer of jb 
stomach is the 1110*51 malignant and is the commonest pcc*'. • 
nant ulcers most frequently occur in the pyloric vestibule or in ^ 
region of the lesser curs’atiire, althoiigh no portion of the stoinac ^ 
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immune (fig. 202). They infiltrate widely and soon give rise to meta- 
static deposits in the lymph glands and liver. They may be symptomless 
for a considerable period when situated on the lesser cur\'ature or in 
any portion of the body of the stomach. "WTien they occur in the 
pyloric canal, however, they produce obstructive symptoms early 
(fig. 203), and this region of the stomach soon becomes converted into 
a hard rigid tumour. The growth is scirrhous in nature and is composed 
of spheroidal or columnar cells in an abundant matrix of connective 
tissue. The ulcer is usually oval or circular in shape, has firm, raised, 
rampart-like or rolled-over edges, and a shallow crater, the floor of 
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which is often superficially ulcerated (fig- 204). At times the punched- 

outappearanceof a chroniogastric ulcermay be closely mimicked, andthc 

gastric ulcer which becomes mahgnantis of this variety — thesessile type. 

"When a section is made through the ulcerated or sessile type of 
cancer of the stomach and the cut surface is examined, it yn\\ often be 
possible to trace the muscular layers across the base of the ulcer, even 
in those cases where the muscle and serosa have been extensively 
invaded by grou-th. On the other hand, a section through a gastric 
ulcer which is undergoing malignant change will show a complete 
breach or obliteration of the muscular layers, the floor of the crater 
being composed of dense wlute fibrous tissue which forms an effective 
and insuperable barrier against invasion by cancer cells. The 
growth spreads rapidly in the submucosa, away from the pylorus 
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towards tlic cardia, and outljdng islets can often be detected at Icit* 
linlf an ine]j in advance of the growing edge. 

Rlien the growth extends to the peritoneal coat of the stomad 
tlie overlying surface of the organ may become studded with mimitc 
opaque white seedlings, AXTinkled or puckered, greatly thickened ar'l 
opalescent from gelatinous degeneration, or converted into a di«c-lik« 
jdaque of lueta.Uic hardness, from the vicinity of which may arise rl^i 
fdanientous strands or knotted cords of i^erincatcd lymphatic vessek 

Fungating and Polypoid Tumours. TJiese form bulky, soft, friable, 
cauliflower-like masses wbicb project into the lumen of the stomndi 
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(fig. 205). They usually arise in the body of the stomach in the ropori 
of tlie greater cun-atiiro, posterior wall, or fundus, have a coniparativdy 
nanov.' base, and infiltrate only a small area of stomach ivall. Th-'y 
give rise to few symptoms during their early .stages of growtli, hut mar, 
by their bulk, jilug the outlet of the stomach, thus causing pyleiit 
obstniction. 

The fungating tumours are adeuo-carciuomata and arc com]x>?eiU{ 
columnar epithelial cells. Tlie regional lyinjih glands are affected Lite 
in the course of the disease, and infiltration is confined to a limitol 
area of tlic .stomach wall. Some of these cancers probably originate in 
innocent tumours — polyiii. 



Lcathcr-hoUlc Slomach or Linilis Plastica. Tlicsc terms are inter* 
changeable, but slioulcl never be applied to the analogous conditi'^n 
knoivn as fibroniatosi.s of the stoninch. Lcatlier-bottle stomach is due 
to an infiltrating carcinoma, and two tj’pes are described : 


(1) Local. 

(2) Diffuse. 


The locdl form of the disease starts at the pylorus, spreads very slei'lf 
in the direction of the cardia, and is associated with a great deal o 
fibrosis (fig. 200). The pyloric canal may, in certain cases, become con* 
stricted by the cnorinoiLs overgroudh of fibrous tissue whicli oeciirs m 
the subimicous coat, and by the accompanying hj'pertrophy of t le 
overlying mucous membrane, resulting in marked dilatation of t f 
stomacli. Wljilst such a condition may occur, it is more usual to Cn< 
the uninvaded portion of the viscu.s collapsed and the pylorus patent- 
On e.xainination the pyloric portion of the stomach is found to 
pearly wliite in colour, thickened and rigid, and den'cly hard ftu 
inelastic. Section of the stomach wall show s t hat the mucous luetuhn^j’^ 
is cedenmtous and tlirown into prominent folds, that all the coats of t • 
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stomach are enlarged, and that the muscular layer is hypertrophied, 
pale, and fragmented. It will be seen that the thickening affects chiefly 
the submucosa, which is replaced by a hard mass of white fibrous tissue. 
In this tissiie lurk a few sparsely scattered clumps of malignant 
spheroidal epithelial cells, which prove very difficult to detect on 
microscopical examination of serial sections of the gro^vth. 

The following conditions may be mistaken for, and may, in fact, 
be indistinguishable from, the localised form of leather-bottle stomach : 

(1) Hypertrophic tuberculous disease of the pylorus. 

(2) Syphilitic gummatous infiltration of the pylorus. 

(3) The so-called localised form of fibromatosis. 

(4) Scirrhous cancer of the pylorus. 

(5) Chronic gastric ulcer situated in the pyloric portion of 
the stomach and associated with extensive scarring of the 
submucous coat. 

As it is often impossible to make any distinction between localised 
leatber-bottle stomach and one or any of the above diseases when 
encountered at exploratory laparotomy, it is a safe nile to perform 
partial gastrectomy in all suspicious cases on the assumption that the 
leathery pyloric tumour is malignant. 

The diffuse form of leather-bottle stomach was first described by 
Brinton in 1854, and is a comparatively rare tj-pe of cancer. He 
considered that the name llnitis plastica was apt and very descriptive 
of the thick-walled, contracted organ. The disease starts at or near the 
pyloric orifice, infiltrating the submucosa (principally) and subserosa, 
and grows slowly around the circumference and along the axis of the 
stomach towards the cardia. The growth usually ends abruptly at the 
pylorus and rarely spreads into the walls of the duodenum. In an 
advanced case the cardia becomes involved and the infiltration extends 
upwards into the lower reaches of the oesophagus. The stomach 
eventually becomes steer-horn in shape, and is shortened and contracted 
by several inches {fig. 207). It is transformed into a densely hard, 
leathery, rigid tube, incapable of being distended, so that its capacity is 
reduced to as little as four ounces. The mucous membrane is swollen, 
congested, and markedly rugose, these hypertrophied nigje appearing to 
be cemented to the uuderljing submucous coat. A few shallow ulcers, 
irregular in shape, may be present. The pyloric and cardiac orifices 
become fixed and patulous, and all sphincteric control is lost. The 
serosal aspect of the stomach is usually greyish in colour, although 
occasionally it may present a normal appearance. 
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A section of tlie stomach wall shows that the thickening con«Lsf? 
mainly of white fibrous tissue and involves chiefly the submuco'^a ar.il 
subserosa. Tlie walls of the stomach may he na mucli ns one Inch thick. 
The segmentation or {mginentation of the muscle layer is clwrlv 
apparent, heiii^ produced by fibrou.s septa which extend out^vani’ 
from tlie subniucosa to the subscro.sa and divide up the lij’pertropLIel 
circular muscular coat into little segmented bundles (see fig. 207). A 
specimen of linitis plastica may sometimes present the appearance 
given by a normal stomach which lias been fixed in a strong fomulin 
solution for a considerable period. 

Alctastases occur in the adjacent lymph nodes late in the coiirv 
of the disease, and ns this tj*j)e of cancer is slow-growing, anil the 
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grou-tii is confined to the walls of the stomach itself for a long 
it might he thought that such ii ra<lical procedure as total gastrcctnin) 
would yield a high jMjrcentage of cures. Ujifortunntcly, liowever, thi'* 
is not so, for although this ojK'ration has now been performed for * 
number of such cases tlic late results Iinvc been mo.st di'apl'omtiiis- 
the nmjority of patients being dead within one year of oi>cmtion. 

The difTuse form of leatlicr-ljottlc •■stomach will hare to 
distinguished from : 

(1) Diffuce .syj»hilitic mfiltratioii of the stomach (‘■ce pi’ge 210 )- 

(2) Diffu'^o liyperpla.>tic tubercuhnis di-ease of the stouauh 
page 21 1). 

(3) The so-called dif[ii«e form of fibromatosis of the stonmeh. 
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In fibrotnaiosis of the stomach, whieli is claimed to be a pathological entity, an extreme 
fibrous thickening of the submuco^sa occurs, often in association with a chronic gastric 
ulcer. The disease is said to he localised when if affects the pylorus only, and general- 
ised when the whole stomach becomes involred. 

The generalised variety is indistingmsbable in its naked-eye features from malignant 
diffuse leather-bottle stomach, the characteristics being the same except that no 
cancer cells are found on microscopy. On examination of a specimen there is the 
same leathery hardness, the same diffuse formation of new fibrous tissue in the sub- 
mucosa (which may be half an inch thick), the same hypertrophy and fragmentation 
of the muscular coats, and, on section, the same abnormal distinctness of the individual 
coats of the stomach as occurs in the case of malignant linitU plastica. 

The localised form, which is often associated with a deeply excavating chronic 
gastric ulcer, or even multiple chronic ulcers, is again similar m appearance to the 
localised form of leather-bottle stomach. IVhen a section is made through the margin 
of the ulcer (when present), or through a portion of the involved wall of the stomach, 
the outstanding feature — fibrosis — is very evident, and malignant cells are nowhere 
to be found, even on numerous .semi sections. The clinical features are mdistinguish- 
able from those of chronic peptic ulcer. The condition is probably either syphilitic or 
carcinomatous in origin. 

Modes of Extension of Gastric Carcinoma. The five principal routes 
of spread are : 

(1) In the stomach wall. 

(2) To neighbouring lymph glands via the lynipliatic vessels. 

(3) To adjacent organs or via adhesions to neighbouring viscera 
or the abdominal parictes. 

(4) To distant organs via the blood stream. 

(5) By the peritoneal cavity. 

In the Stomach ^yaU. The main line of spread is upwards along the 
lesser curvature towards the cardiac orifice. A growth in the pyloric 
portion of the stomach rarely transgresses into the duodenal bulb, 
although figure 20.5, depicting a specimen I removed at operation, sliows 
that the invasion of the duodenum was fairly extensive in this particular 
case. The growth spreads mainly in the submucous coat, and in the 
infiltrating tj’pes of cancer of the stomach such spread is rapid and very 
diffuse. The infiltration in this coat is usually one inch or more in 
advance of the growing edge of the ulcer. The microscopical extension 
of the growth, therefore, may be extensive and some distance away 
from the visible and palpable edge (Vetbrugghen). 

In the ulcerated types, outlying nodules or nimierous small crops 
may be seen scattered in irregular arrangement just beyond the edge 
of the tumour. The cancer involves the muscular coats lying deep to 
its site of origin and splits up the muscle into pale pink blocks, 
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Tliis is ^YeU seen when a section is made tlvrough the growth. Tht 
segmented muscular bundles are separated by strands of white fibrous 
tissue and carcinoma which run at right angles to the serosa. Occasion* 
ally the septa are arranged longitudinally, wlicn the alternating layers 
of pale pink muscle and white growth can be seen. 

In the late cases the whole of the lesser cun-nture, and even the 
lower end of the ccsophagus, may become involved in growth. 


To the Lymph Glands. In about 80 per cent of ca.ses of cancer of 
the stomach metastases occur in the lymph glands, either at an early 
or a late stage in the disease ; hut in some 20 per cent of cases the lymfi 
glands do not at any stage become involved in growth. 

The position and extent of the glandular involvement i.s in ;wr/ 
<lcpcndent upon the size, position, and nature of the growtii, but a 
large tumour may sometimes be present with little or no metastatic 
deposit in the glands, while a small sessile tumour may be associat«l 
with uidc-spread implants in the lymph glands. Again, in dillu'^r 
leather-bottle stomach the ly'inph glands may not be involved, or only 
at a late stage in the disease. 

In scirrhous growths of the pylonis the adjacent group of glands— 
the supra-, the retro-, and the infra-pyloric— and even tiie 
lower coronary glands situated on the lesser curvature, very rapidly 
become involved, making the prognosis of these growths poor in com- 
parison with those situated in the body of the stomach. Again, when 
the carcinoma is situated high up on the lesser curv'ature tlie gland-? m 
this region — the upper coronary’ groups and para-cardial glands^arc 
invaded at an early date ; whilst in cancer of the middle third of the 


lesser cun-aturc, although the lower and upper coronary groups may 
show early metastases, provided the tumour is mobile and the 
glands easily accessible, gastrectoiiij’ is followed by a high perccntaize 
of good results. 

The lymph glandular involvement is least when the growth J’ 
situated on the anterior wall of the hotly’ of the Btoirrnch, on the greater 
curvature, or in the region of the fundus. The sessile ulceniting fe^ 
metastasises rapidly’ and extensively’, whereas the oauli(!owcr-li e 
growth and the leather-bottle stomach do not readily invoKc t .c 
regional lymph nodes, and when they* do their spread h mote Iiuu{e< 
and less rapid. 

If the glands in the j)ortal fissure become invaded with carcmonii 
tlicy may’ press upon and occlude the bile ]mwy»ge-s, giving riit 
jaxmdice. GroAvtli occasionally spreads along tbo ligamenl?«n teres o 
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tBe 11011)1110118, where it may form a hard tumour. Invasion of Virchow’s 
sentinel gland in the posterior triangle of the neck on the left side, 
immediately above the clavicle, takes place via the thoracic duct in 
some 2-3 per cent of late cases, and in probably less than 1 per cent 
of such cases the glands in the left aidlla also show evidences of meta- 
static deposits. 

^Enlarged glands found at operation for malignant disease of the 
stomach are not necessarily cancerous, and in a number of cases they 
are simply inflammatory. Inflammatory glands are often enlarged 
and disc-like, soft, elastic, pink in colour, and discrete ; whereas 
malignant glands may or may not be enlarged, and are often irregular 
in shape, hard and “ shotty,” whitish and sometimes matted together. 
Penneated lymphatic vessels often stand out as smafl knotted white 
cords. 

To Adjacent Organs. Growth in the stomach may involve neigh- 
bouring viscera by direct spread. The organs most frequently invaded 
are those which lie in close proximity to the stomach, such as the 
transverse colon, the pancreas, the liver, the gall-bladder, the duo- 
denum, and the upper coils of jejimum. The spleen is but rarely 
affected. Spread to these viscera may also occur along adhesions or 
through the medium of the omenta. The great omentum, when 
extensively infiltrated with growth, sometimes forms a huge abdominal 
tumour which may confuse the diagnosis. 

To Distant Organs via the Blood Stream. VTien malignant cells enter 
the blood stream, raetastases occur in the liver, lungs, pleura and bones, 
imder the skin as subcutaneous nodules, or in other parts of the body. 
Metastases in the liver form large, white, hard tumours, accompanied 
by enlargement of the organ, and later by jaundice and ascites. They 
may closely simulate multiple gummata of the liver. 

By the Peritoneal Cavity. "When cancer has reached the peritoneal 
surface of the stomach it generally means that the case is inoperable, 
as malignant cells are soon freely discharged into the general peritoneal 
cavity and give rise to carcinomatosis (a condition which superficially 
resembles tuberculous peritonitis with ascites) and tumours in the 
pelvis. The pelric peritoneum may become studded with growth, or 
large masses may form here owing to cells gravitating do^vnwa^ds. It 
13 these large deposits in the pouch of Douglas which can be felt on 
rectal examination in cases of inoperable cancer of the stomach. 
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The stoiiiacli is one of the commonest organs to give rise to a 
general dissemination of growth over tlic peritoneum. 

Ovarian inetastases occur in 2-3 per cent of cases. These ov.irl.ui 
tumours may he mistaken for primar)* growths of the ovary and nwr, 
on microscopical examination, closely resemble a Krukenberg tumour 
(fibro-SiJrcoma muco-ccnularc). In every’ case of bilateral malignant 
disease of the ovaries, therefoTe, the stomach should, at explorAtcry 
laparotomy, be carefully examined for any evidence of prinmr}- growtb 
in this organ. 
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In certain ca5c.s tlie clinical evidence of growth in the stomach an^ 
of the inoperability of the case is so irrefutable that ancillary mctlsoU 
of investigation are unncce.ssaty. In the majoTity of cases, however, 
our methods of inquiry arc conductetl in tlic following order; 

(1) History of the case. 

(2) Physical examination of the patient. 

(3) X-ray examination of tlie stomach after tlic nduiinistration of 
a barium meal. 

(4) Laboratory examination.^. 

{(i) Test meal. 

{b) Occult blood test, 
fc) Blood examination. 

(d) \Vasscrmnnn reaction. 

(5) Exploratory laparotomy. 

A complete and dctaile<l histoiy and a painstaking physical exarniw^' 
tion — clinical inetliods — still icmnin of supreme importance in t c 
diagnosis of this disease. Apert from jiositive radiological and lahnra- 
tor}* findings, clinical evidence alone of the possible prc.^cncc of c.mw 
of the stomach is amply siifTicient to warrant e.r]doration of t c 
abdomen. 

As previously noted, there is u short history in 70 per cent of ca** 
of cancer of the .stomach, and a long historj’ in 30 per cent. 

It is significant that some (15 per cent of rase.s which give a 
hi.story have had intermittent dyspeptic .symptoms suggestive v t> 
even indistinguishable from tlwec of chronic peptic ulcer, and 
about half of these case.s have rcceivctl medical treatment ^ 

gastric ulcer for periods often extending over many years. J 
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clinical evidence would suggest tliat some 12-14 per cent of rlironic 
gastric ulcers sooner or later develop into cancer. 

We describe elsewhere how the symptoms in case.s of chronic 
peptic ulcer show a complete and Tccognisable change of character 
with the onset of malignant degeneration. (See page 43C.) Tie 
periodicity of the attacks and of tlic pain is Jiltered. The pain, altbnu;:}) 
varjnng in intensity, becomes continuous, and there are now no remp- 
sions and no respite. 

Patients giving a short history may be grouped into two categories : 
tliose mth obstructive sjTnptoins in whom a correct early diagno'^ls b 
often possible, and those tcithout obstructive sjunptoms in whom a 
diagnosis is so often delayed. The severity of the symptoms is largek 
dependent upon the degree of obstruction present, and therefore more 
upon the part of the stomach involved than upon the actual size of the 
carcinoma. Large palpable prrowtlis of the body of the stomach m.ay be, 
and often are, associated with few sjunploms, whilst as a rule small 
early groNNihs of the pylorus soon proclaim their i^rescncc by the 
severity of the disturbance caused by the narrowing or occlusion of 
the outlet of the stomach. But in a general way the first manifestation 
of malignancy of the stomach is slight disturbance of function. 

All the objective signs of cancer of the stomach— emaciation, 
anannia, tumour mass, etc. — appear at a late stage in the disca.«c. 

The presence or absence of free hydrochloric acid is dependent 
upon the amount of gastriti.s and the c.xtent of stomach wall involvetl 
by grou-th. Some degree of gastritis is always present. Whikt nchlot* 
hydria almost invariably characterises advanced cases, free hydrochloric 
acid is frequently found in early cases. 

There is probably less than 2-3 per cent of error in X-ray diagm^’^ 
in cases which show sojne evidence of the presence of cancer, and th^ 
more advanced the case the less likelihood there is of error. X-rays are 
now capable of detecting coiuj>arativcly early cases by the demon- 
stration of : 

(1 ) Irregularity in the contour of some portion of the stomach. 

(2) Loss of peristaltic waves over a localised area of tlic inAolvft 
stomacli wall. 

(3) Filling defects. (Figs. 208 and 209.) 

Most of the cases which are at first misdiagnosed arc those ^hkh 
are seen in the early stages of the disease. The tumour iiia), 
instance, he so small or located in such a position that, even on care n 
X-ray e.xanunation, it isinWsible.and this particulariyapplics togrioN v- 
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situated on the anterior wall of the stomach. Again, the growth may be 
solely confined to the mucous membrane, and, the muscular coat being 
thus uninvolved, the typical peristaltic waves may be seen to sweep 
tmchecked across the malignant zone. 

Early cases of leather-bottle stomach, growths of the greater 
curvature, and cancers of the fundus are elusive, and by presenting 
indeterminate and atypical appearances lead to misinterpretation and 
delay in diagnosis. 

Negative X-ray findings do not prove the absence of malignant groivth, 
nor should a decision as to operability be based solely upon radiological 
findings. 

Have we no means of proving, apart from operation, whether a 
chronic ulcer of the stomach is simple or malignant ? 

There is the method of trial by medical treatment — the therapeutic 
test. This consists in putting the patient to bed to ensure complete 
rest, and in instituting a strict and careful regime of medical treatment 
such as that detailed by Hurst. The patient is X-rayed at the end of 
the first week, and again at the end of the second, third, and possibly the 
fourth, to ascertain the condition of the ulcer. Operation is deferred 
sine die if the lesion continues to diminish in size, if occult blood ceases 
to be present in the stools, and if all the symptoms disappear. When a 
symptomatic cure has been effected, and when there is no further 
X-ray evidence of ulcer, the patient is ordered Hurst’s post-ulcer diet 
(see page 676) and discharged ; but he remains a suspect for many 
weeks or months. Further X-ray examinations will be necessary six 
weeks or longer after liis discharge to make quite sure that there is no 
retium of the ulceration. 


CLmCAL FEATURES 

The clinical features — the symptoms, the signs, and the course of 
the disease — ^are mainly dependent upon the situation, the type, the 
extent, and the rigidity of the growth. Cancers situated at the inlet 
or outlet of the stomach declare theirselves early in their course by 
producing obstructive symptoms and a great deal of disturbance ; 
whereas growths occurring in the body of the stomach, and more 
especially in the region of the greater curvature, may be clinically 
silent and symptomless to the end, or be marked only by vague 
symptoms until a late stage in the disease has been reached. 

A large fungating polypoid tumour arising from the greater curva- 
ture may grow luxuriantly in the stomach for a long time without 
giving warning of its presence until it declares itself with dramatic 
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sutldennc.cs by bleeding profusely or by occluding the pylonis with its 
flcsby bulk. 

There is also a lethal type of cancer of the stomach which mar 
masquerade as n chronic peptic ulcer for many months. 

The facts that one type of lesion will often produce different signs 
and symptoms in different persons, and that various dissimilar lesioru 
can cause similar symptoms, add greatly to the difficulties cncountcmi 
in diagnosis. There arc no known pathognomonic s^Tnptoms of oarh 
cancer of the bod}* of the stomach, and the so-called classical signs an<i 
symptoms are usually those of the inoperable stage. There is not one 
symptom wliich may he said to be ahmya present or ahvays absent. 

Cancers situated at the pjdoric or cardiac orifice can he diagnosed 
early ; thossc of the body of the stomach often pa'ss undetected until 
too late. Even to-day ulcer-cancer is too frequently treated medioallr 
as “chronic indigestion** or “gastric ulcer” until the condition b 
past all hope of radical cure. 

IVliilst it is agreed that certain cancers of the stomach may U 
ns«oc’atcd u-ith anomalous, vague, and bizarre clinical phenomena, it 
is nevertheless possible to recognise three common clmcttl typcJi : 

(1) TIic insidious type. 

(2) The obstructive type. 

(3) The peptic ulcer t}*pe. 

The Insidious Type. Cases in this group cause much difficulty in 
diagnosis on account of the vagueness of the inaugural sjinptom-^ 
This is chiefly due to tlie j>o<;ition of the grou-th. Grouilis pituatol 
an^vliere in the body of the stomach — on the lesser curvature, on tbe 
greater cui^’ature, on the anterior or posterior wall, in the fundus ; m 
fact, in any portion of the stoinaeh except the pyloric vcstihulc, fli^ 
pyloric canal, and in the immediate precincts of the cardiac orifii'C— 
arc usually insidious in onset and may not give ri'sc to any 
symptoms until the disease is already well established. The fir*^ 
manifestations of such growths may be ha;matemesis, nicIa?nA, er 
acute perforation. 

Tlie early symptoms in this tj'pe, when grouped togothor, are net 
very .significant, and at the most they may only suggest th-it 
patient is sufToring from debility or from a mild form of iniligestien. 
These early symptoms usually comj»ri.M} : 

(1) I^\«pit\ido. 

(2) liO<;s of interest ; lack of energy ; mental apathy. 
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(3) Dislike of food, especially meat. 

(4) Nausea. 

(5) A vague feeling of discomfort after food — a mild but persistent 
dyspepsia. 

(G) Flatulence. 

(7) A feeling of weight in the abdomen. 

(8) Heartburn, eructation. 

The late symjitoms may include : 

(1) Regurgitation. 

(2) Vomiting. 

(3) Constipation or diarrhoea. 

(4) Anorexia. 

(5) Loss of weight, emiciation. (It is not safe to assume that 
cancer of the stomach is absent because the patient’s weight 
is stationary.) 

(6) Anfemia. 

(7) Constant epigastric pain not relieved by food or vomiting. 

In the early cases nothing abnormal may be detected on •physical 
examination. The patient may look well, and on palpation of the 
abdomen there may seem to be nothing amiss. Even a large growth 
may be impalpable when the stomach lies collapsed or hidden imder 
cover of the liver or ribs. On the other hand, a growth may be dis- 
covered by chance during a routine abdominal examination, and even 
when a large malignant mass is found to be present in the stomach the 
patient may appear healtliy and complain of nothing worse than a few 
mild dyspeptic symptoms. 

Physical examination of late cases leaves little room for doubt. The 
patient is pale and ansmic, lemon-tinted or yellowsh in colour ; the 
eyes are sunken, the face drawn and lined, and the nose pinched ; the 
muscles of the neck stand out prominently, the expression is apathetic, 
and the general mien is one of dejection. The most striking feature is 
emaciation. The unhealthy paleness may be so noticeable as even to 
suggest the possibility of pernicious anseraia. Whilst on abdominal 
examination nothing abnormal may be seen or felt, it is common to 
find the skin winkled and inelastic from loss of fatty tissue, the epi- 
gastric region retracted and slielving do\vnwards from the costal margin, 
and occasionally slight distension and a dome-like appearance of the 
lower half of the abdomen. There may be visible peristalsis, the waves 
coursing across the epigastrium from left to right. The whole abdomen 
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may be tlistended and tense \iith ascitic fluid, and a malignant tum<^ 
in the stomach may form a visible localised swelling which, on examina- 
tion, is found to be hard and ciaggj', irregular in outline, and mobile or 
fixed. The enlarged liver may be felt, studded with nodular umbilicated 
metastatic gron-ths. Occasionally anchoring of the umbilicus niayk 
evident. 

The Obstructive Type. Tlic symptoms in this type vary accordia; 
to whether the growth is situated at the cardiac orifice or in the pyloric 
portion of the stomach. The main symptoms common to both type* 
are those associated w*ith (hslructlon. 

(o) The Cardiac Orijice Type. Grow’ths of the cardia are com- 
paratively rare. The earliest symiptom is loss of appetite. Lo<5 of 
weight is excessively rapid as soon as the neoplasm encroaches upn 
the narrow inlet of the stomach ; but even before this channel i< 
strictured there is a steady weekly, or even daily, reduction in weight. 
Early in the course of the disease epigastric pain and pain referred to 
the back is complained of Immediately after food is taken, and there 
may bo a sensation of food remaining lodged in the stomach or in the 
lower portion of the gullet. At a later date pain comes on acttwliy 
during meals and persists for an indefinite period, although it diminWie* 
in intensity just before the next meal is taken. 

The pain is not due solely to the passage of food over the ulcerate*! 
surface of the growth, as it is pre.scnt between meals. It is probably 
due to some accompanying oesophagitis, with spasm and tension of the 
coats of the cesophagus, and also to interference with the neuro- 
muscular mechanism of the cardiac sphincter owing to its infiltration 
with growth and inflammatory' exudates. 

Heartburn is a common symptom of this type. 

Frequent regurgitation of frothy, stringy, salivary, dccompo-'Jn? 
fluid heralds the advent of complete ohstruction. AVhilst at first solifh 
can he swallowed, as the disease advances and the stricture tighten* 
this becomes an impossibility, either on account of the accompaayins 
inflammatory oedema or through particles of food becoming impet 
in the narrow channel. In the final stages, when occlusion u 
complete, even water may be returned into the mouth aitlun^s 
few seconds. Emaciation becomes increasingly pronounced, 
the patient will star^’c to death unlc.ss a gastrostomy or jcjunosto‘'J' 
is performed. 

Owing to the similarity of all the signs and syrmptonis it i" ° 
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impossible clinically to distinguish a cancer of the carclia from a groAvth 
situated in the lower end of the oesophagus. 

(6) The Pyloric Type. Wlien the tumour mass is situated in the 
pyloric vestibule and has a long pedicle, it may give rise to a “ ball- 
valv'e ’’ obstruction. Tumours of this variety are less common than 
the ulcerated tj'pe of gastric cancer and are not so maUgnant, 
usually spreading only to a limited area near the site of their origin. 
They may grow to a great size and produce a large epigastric tumour. 
The prognosis following a wide resection in these cases is very 
good. 

Large palpable gastric tumours should not be considered inoperable 
solely on account of their size. The surface of the growth eventually 
degenerates, ulcerates, bleeds, and becomes infected. ^Yhen this 
occurs most of the classical but late manifestations of gastric cancer 
are found — cachexia, anemia, toxaemia, etc. 

^lien the pyloric portion of the stomach is the seat of cancer, the 
symptoms are those of pyloric stenosis, and it is often quite impossible 
to determine by the symptoms alone whether the obstruction is due to 
growth or to benign ulcer. A barium meal examination, however, is 
of the greatest help in making a differential diagnosis between a 
malignant and a benign obstruction. In malignant stenosis of the 
pylorus the following features will often be noted : 

(i) A short history. Pyloric stenosis occurring in a patient past 
middle life with a short history of digestive upset is very significant of 
growth, but it should be remembered that a sub-acute gastric ulcer 
situated in the pyloric canal may likewise rapidly give rise to obstructive 
symptoms. All ulcers situated in the pyloric canal, or in fact anywhere 
in this region, should be most carefully screened to determine as far as 
possible the nature of the lesion, and if doubt exists, or if, after a brief 
course of medical treatment, there is no appreciable improvement, 
operation should he advised. Fully one-third of the ulcers situated in 
this portion of the stomach are primarily malignant. 

(ii) Pain. Pain, although varying in intensity, is never absent, 
and becomes more severe after food and towards evening. 

(iii) Vomiting. At first small quantities are vomited at frequent 
intervals, but later on, as stenosis becomes more marked, larger 
quantities of decomposing fluid are voided at longer intervals. 
Yomiting may afford some slight relief from the pain. 

(iv) I^aiisea. This is a constant feature. 
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(v) Amrexh. This symptom becomes more marked as tlic 
pTopressos. 

(vi) loss of \ceigJii is gradual. 

(vii) Constijxtlhii, This is the rule in nil cases of pyloric stena^ij, 
whether due to benign ulcer or to malignant stricture. 

On examination there may be visible peristalsis, splashing sounds 
may bo elicited, and a hard tumour may be felt in the epigastrium. 

The Peptic Uker Ty})C. Over 25 per cent of patients \dth 
cancer of the stomach give a liistory of “gastric ulcer” which has 
existed for many years prior to the discovery' of the present trouble, 
and many’ of these cases are primarily treated medically for chrt'nic 
gastric ulcer. 

“ Til'' iioint at i-**!!!?, ami it i<» a purclv clinical point, i? that K>me pUi'DlJuitl 
A (lefinifo ulc<’r history, with a iwliolo^ical dinpno«i« of itleor, with L-ihoratcfy 
fin<Iin;ra typical of ulcer, with all tlio clinical ami tcicntific evidence in favour d 
ulcer, prove the utter unreliability and worthlcione-y of that evidence hydpBCof 
cancer When or where or how the malignancy' originated may interest the pn'k* 
ologiM, hut It M not of the smallot interest to the cllniebn who made thenil'talfi' 
and to the patient who paid with his life for the error.” (Mne.*, Hoyce, and McVetmlr*. 
.Inn. Surg., p. 010. Oct. 1033.) 

The difTerentiation between a gastric ulcer and the ulccwlt'l 
form of cancer of the stomach is impossible in certain coses, short 
of the method of direct jn<j\xiry — exploratory laparotomy. 
at operation it is never easv ror nlway.s possible to make such a diff<^^' 
entiation. One of the factors concerned in the death-rate of pastrv: 
cancer is persistence with medical treatment for mpposed gastric uiccb 
part/cularly’ when, as so often happens, this treatment hes alTonlw 
tetnjiorary relief. It Ls a .safe rule to regard cs malignant all chronif 
ulcers of the stomach witli c diameter of one inch or moie. 


In a patient known to be suffering from a clironic gastric nicer c 
some duration, the following symptoms would indicate, or at 
suggo.'it, the possihility' that the ulcer ha-s become malignant : 

(i) Loss of the pcriodicily of the attacks and of the sy>n}>loms. 
the on^et of cancer there Ls a los.s of tlic poricKlicity of the 
ami there is nl.so a loss of the rogul.'irity of the occurrence of the 
during the day’. The present attack is different from the 
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ones and appears to drag on interminably. The interval, too, between 
the present attack and the last one is very much shorter than the 
intervals between the earlier attacks. 

(ii) Pain. The pain is different in character. It is mild but con- 
tinuous, and there is now no longer the interval of relief after meals. 
Tlic sharp burning ulcer pain is replaced by a dull ache w’hich is intensi- 
fied by eating. Wliere, hoAvever, an ulcer has eroded the pancreas, 
whether it be benign or malignant, pain is always severe, continuous, 
and often referred to the back or left shoulder region. In the average 
case the severity of the pain is not such a significant feature of malig- 
nant degeneration as the continuity of the pain. 

(iii) Anorexia. Anore.via usually increases when a cancer becomes 
grafted on to an innocent ulcer. 

(iv) Nausea. This is generally a common feature of malignant 
growths of the stomach. 

(v) Vomiting. "N^liereas vomiting has previously given relief, with 
the onset of cancer this may no longer be the case. The vomiting of 
“ coffee grounds is often seen \vith large fungating or necrotic 
gro\vths. 

(vi) Loss of weight. At first this is slight, but it increases as the 
disease advances. 

Periodicity of attacks and of symptoms characterises peptic ulcer. 
"With the onset of malignant degeneration this periodicity is lost and 
the pain, although varying in severity, is constant and unremitting. 


ANALYSIS OF INOn’^IDUAL SnUFTOJIS IN CASES OF CANCER OF THE 
STOMACH 

(1) Pain. Abdominal pain is the first sjmiptom in over 50 per cent 
of these cases, is present to some degree in 80 per cent, and absent in 
20 per cent. The pain, when mild, amounts to nothing more than a 
sense of discomfort, uneasiness, upset, fulness, or of weight in the 
epigastrium. Although distress is a common symptom, severe pain is 
rare and is usually the result of extra-gastric involvement from pene- 
tration or perforation of the growth. With growths of the body of 
the stomach it is usual for the patient to complain of mild or moderate 
epigastric discomfort after meals which, as the disease progresses, 
develops into a continuous dull aching pain, W'orse after talcing solid 
food, and only partially eased by vomiting, anodyne drugs, or gastric 
lavage, ^^omiting, as a rule, does not completely relieve the pain in a 
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malignant stomach, although it gives some relief with early obstructiv? 
gTO^Yths. ^ 

As pointed out above, in cases of ulcer-canccr tlicre is no abatement 
of pain before the next meal. The severe pain may di8appe.aT, but it 
is immediately replaced by a different kind of pain — incessant discom- 
fort. Tlus discomfort is a characteristic feature of cancer of tt<‘ 
stomach, whilst with chronic peptic ulcer there are intervals of freedom, 
and the periodicity of the attacks and the periodicity of the jwin will 
often proclaim the benignity of the condition. 

A sensation of fulness after eating is one of the most common of 
the early manifestations of cancer of the stomach ; inability to taU 
small quantities of food or drink generally denotes that extemiw 
involvement of the walls of the stomach has already occurrcil. 
(Balfour, Cmad. MetJ. Assoc. Jl., Vol. 32, Xo. 3, p. 245, Jlarcli, 1035.) 

(2) Loss of Weight. In gastric cancer weight may be maintained 
in spite of the ravages of the disease. In certain cases, and particularlv 
in those treated medically as clironic gastric ulcer, there may even be 
a temporarj’ gain in weight ; but the majority lose weight rapWlr 
and steadily, especially the obstructive type, this loss of weight bemg 
accompanied by weakness, weariness, and later by all that is conrejtd 
in the term cachexia. 

Loss of weight is due to : 

(а) Partial or complete gastric stasis. 

(б) Chronic gastritis. 

(c) Anorexia. 

(rf) Chronic toxtemia. 

(c) Vomiting. 

(3) Emaciation. Tliis is present to some degree in over 75 per cent 

of cases, and is associated with marked muscular weakness and undue 
fatigue. Lassitude, followed by fatigue on slight exertion, may 
complained of before tbere is any local evidence of growth in tb* 
stomach, and 8}Tnptoms of debility accompanied by vague gastric 
upset, occurring suddenly without any apparent cause in a patient o^ cr 
the age of 40, arc suspicious of early growth in the stomach. Cachw*-^ 
implies that there has been delay in diagnosis, and when thi* 
reached an advanced stage It often denotes inoperability. 

(4) T^nusra. Xausea may be the first ajiriptoni of cancer of ib 
stomach, and is present to some degree in nearly all ca«c.s. 
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(5) Vomiting. With a non-obstructive growth in the body of the 
stomach vomiting may be absent. When it occurs in such cases it is 
usually a late feature, whilst with obstructive growths of the cardia or 
pylorus it is rather an early manifestation. Vomiting gives little or no 
relief from pain in cases of cancer of the stomach, the maximum amoimt 
of relief being afforded by gastric lavage. One of the earliest indications 
of the onset of malignant change in a chronic gastric ulcer may be a 
cessation of the relief previously afforded by vomiting. Vomiting is a 
most noticeable and characteristic feature of pyloric obstruction due 
to an infiltrating scirrhous growth, the attacks taking place at longer 
intervals, usually towards the end of the day when large quantities 
of foul-smelling fluid containing particles of undigested food are 
brought up at each vomit. The vomit is often dark in colour from the 
presence of altered blood — “ coffee-groimds ” — evil-smelling, and con- 
tains fragments of food taken hours or even days prev’ioiisly. This 
type of vomiting and of vomited material occurs only in pyloric 
obstruction. 

(6) Anorexia. There is generally some degree of loss of appetite. 
At first there is merely a disinclination for food ; the patient does not 
feel hungry and nothing seems to tempt him to eat. At a later stage 
there is a definite dislike of or distaste for food, especially meat, until 
finally there may even he an abhorrence of the very sight or thought 
of food. 

(7) AncBjnia. Anaemia is of the secondary type, and is due to 
haemorrhage as well as to the absorption of toxic and inflammatory 
products from the growth. Some degree of bleeding is almost invari- 
able, and in fully 95 per cent of cases occult blood is found on 
repeated examinations of the faeces and gastric contents, whilst 
frank haematemesis or melaena is estimated to occur in 15 per 
cent. 

Any unexplained anaemia, with or without digestive symptoms and 
wasting, in a patient past middle age should immediately arouse 
suspicion of cancer of the stomach, and calls for a complete examina- 
tion of the blood and an X-ray investigation. The anaemia is evidenced 
by pallor, breathlessness, and tachycardia. As in pernicious anaemia 
the sldn may be deathly white or of the palest yellow tint. Ascites 
and cedema, due rather to severe anaemia than to metastases in the 
liver, may be present in a limited number of cases of gastric cancer 
in which at operation the growth proves to be resectable. 
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(8) Co)i{ri{jon of the Bowels. Constipation is the rule wUh il- 
obstnictive t\ 7 )es of cancer, whilst dtarrhcea frequently arcomparii‘'s 
gron*ths of the body of the stomach. 

(9) Dysphagia. Tliis is an early symptom with gTo^vtlls of 
cardia, and whilst it may be absent for a considerable period wiih 
j^owths situated elsewhere in the stomach, it is usually present wIod 
the disease is advanced. It may be an early feature of u malignant 
hour-"Iass stricture .situated fairly high up in the stomach. 

(10) Tumour Mass. Some 5 per cent of patients with cancer of 
tlie stomach notice a tumour in the abdomen before seeking mediral 
advice, and a palpable tumour is computed to be present in 50 p^r 
cent of cases when examined by the surgeon for tlie first time. 

(11) Jaundice. This is n late and ominous sign, and due to 
secondary deposits in the liver or to enlarged malignant glands iu th? 
portal fissure compressing the bile-duct. .Ascitc.s is usually found m 
thc.se late jaundiced casc.s. 

(12) Pyrexia. A slight degree of pjTc.xia is common in most cas».-s, 

and is rarely absent when secondaries are found in the liver. It 
also be e\*idence of a superadded infective element in the ncighbourljood 
of the growth. 

(13) Peripheral Venous Thrombosis. “ An apparently unexpljiuol 
pldebitis in a patient over 50, especially if other thromboses occur 
cUewhero in the hotly, is sometimes evidence of cancer of tli« 
stomach.” (Thomas C. Hunt.) 


CLINICAL SIGNS OF INOrEKAIULITV 

(1) Hard tumours of secondary grou'th arc felt per rectum or per 
vaginam in the pelvic peritoneum. 

(2) Virchow’s gland in the neck is hard and enlarged. 

(3) Nodules of growth arc present at tlie umbilicus. 

(4) Subcutaneous nodules of growth arc scattertnl over 
abdominal wall. 

(5) Ascite-s is present. This may occur tvith inetastaw^ w 
the liver, peritoneal enremomatosis, or obstruction of the p^’rt. 
Vvin. 
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(C) The liver is enlarged and nodular, or there is evidence of 
secondary growth in distant organs, e.g. lungs, long bones, spine, etc. 

(7) There is X-ray evidejice of involvement of an extensive area 
of the stomach by gro^vth and ivide fixation of the organ to neighbour- 
ing structures. 

It is good practice to follow a rule that in cases of cancer of the 
stomach exploratory laparotomy should be undertaken unless recog- 
nisable, irremovable, metastatic deposits can be demonstrated. 
(Balfour.) The operability of a case cannot be judged merely by the 
size of the tumour present. A large number of cases in which a mass 
can be felt prove to be operable, and a freely movable tumour, whetlier 
large or small, is often more likely to be resectable than one which 
cannot be palpated. 

Provided that no metastascs are found on examination, the patient 
should always be given the benefit of the doubt, even where the disease 
appears to be advanced. 

'\Vith large, freely movable, palpable grou-ths, where resection is 
often possible, the late results are usually good. The massive pro- 
liferative growths of the body of the stomach which so frequently 
produce large epigastric tumours metastasise late and sparingly, are 
locally malignant for long periods, and often lend themselves to partial 
gastrectomy. 


CrETERENTIAL DUOXOSIS 

Cancer of the stomach must be distinguished from : 

(1) Chronic gastritis. 

(2) Chronic gastric ulcer. 

(3) Innocent new growths of the stomach. 

(4) Pernicious anremia. 

(5) The so-called nervous dyspepsias, e.g. anorexia nervosa. 

(6) Any condition which causes debility, loss of \yeight, ana?mi3, 
or chronic dyspepsia. 


CAUSES OF DELAY IN DIAGNOSIS 

AVh)’ is there such a heavy death-rate from cancer of the stomach ? 
Why is it that such a large number of cases are inoperable when seen 
for the first time, and in only some 30 per cent can any attempt at cure 
be made 1 AMierein lies the blame for sucli a lamentable state of 
affairs ? Bliat are the causes of delay in diagnosis ? 
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Tt may be the fault of : 

0) The; patient. 

(2) The medical attendant. 

(3) Tlic radiologist. 

(4) Tlie nature of the disease. 

(5) Undue persistence vntli medical treatment. 

Tlie jiaiidU is to blame when be is aware that he is suiTcring from 
a serious gastric malady, but clings to the hope that uith the aid of 
self-prescribed anti-d}*speptic remedies the condition will eventualh 
riglit itself ; when he is conscious of the persistence of abdominal 
sjTnptonis, but dreads to seek advice, fearing to be told that he is 
suflering from cancer and that an operation is necessary ; when, ill as 
he is, he fails to attend to his health for business or other rca«ons; 
when he considers that the present “ gastric ulcer ” attack, ahhwish 
more stubborn and differing in many respects from prerious attack*, 
m'll, by the old, tried methods of dieting and alkaline powders, cventu* 
ally siibsidc as prerious attacks have done ; when he can feel a tumour 
in his abdomen but keeps this sinister fact to himself : whereas, hivi 
he sought medical ad\*icc at an early stage in liia di'c.asc, radical 
(►peration and liopes of enre might have been possible. 

No blame for delay can be attributed to him, however, when, 
although harbouring a cancer in his stomach, he feels well and con- 
tinue.s in liis u.sual health until smitten suddenly and unc.vpecteflly by 
a copious heemoxrhagc or acute perforation, or when, in the absence of 
g.astric sjTnptoms, or in the presence of only slight discomfort, a sense 
of weight or uneasiness in the abdomen, or the mildest symptoms of 
indigestion, he immediately reports to liis medical attendant, only to 
discover that, unkno^vn to him, there is a cancer in hi.s stomach wlneti 
has alre.n<ly reached on inoperable stage. 

The tn^ical aUenrlanf is responsible when be does not fully investi- 
gate at the earliest po.«siblc moment every case of chronic dy?p<‘P‘^^ 
which comes to liini for treatment ; when he fails to hear in mind that 
there is a potential cancer in the stomach of every patient, cspfvi^ 
after the age of 40, who, for the first time in his life, complains 
indigestion ; when he treats ca.ses of large chronic gastric ulcers 
medical measures indefinitely without submitting them to perioi K 
radiological examinations and tests for occult blood in the stool* , 
uhen he overlooks the po-ssibility of gastric cancer in all anoma«^- 
chronic abdominal conditions. 

The is occasionally at fault for delay in diagno^i* w e. 
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lie does not, in spite of liis penetrating means of vision, detect, or at 
least suspect, a growth of the stomach when it is present, or when he 
mistakenly suggests that the niche of a malignant ulcer is that of a 
simple gastric ulcer. It is, however, to he admitted that it is only on 
rare occasions that a competent radiologist will make a mistake in 
diagnosis in the presence of this disease, especially if he frequently 
re-examines all cases which are radiologically or clinically suspicious. 

"We have already described how the nature of the disease may, in 
itself, be a potent factor in causing delay in diagnosis. Certain growths 
in the stomach are symptomless, insidious in onset, or, by being 
situated in a capacious portion of the stomach, give rise to few 
symptoms until the disease is advanced. 

CURABILITY 

Cancer of the stomach can only be cured by operation. What 
percentage of the cases who have sought surgical aid are alive and 
well after ten years ? Possibly not more than 10 per cent ; but this 
depends upon several factors, such as the ability of the surgeon, the 
position, the extent and the nature of the gT 0 ^vth, and the age and 
general physique of the patient. 

A study of literature shows that there is no uniformity of opinion 
with regard to operability-rate, resection-rate, and final results. But 
here is a brief resume of the probably unsurpassed results given by 
three leading surgeons. 

Balfour {Coll. P. Mayo Clin., p. 80, 1931) states that resection was 
possible in 43'16 per cent of his cases in whicli exploration was 
undertaken, and that this represents 22-C2 per cent of tlie patients 
who were seen wth gastric cancer. He considers that the present 
situation is that in about 50 per cent of cases of cancer of the 
stomach exploration is warranted, and in about 50 per cent of these 
cases the growth can be removed. His figures thus prove that in less 
than 25 per cent of cases of cancer of the stomach can any attempt 
at cure by radical operation be made. He is also of the opinion that 
the mortality for partial gastrectomy should be less than 10 per cent. 
In the last 200 cases in which he performed partial gastrectomy or 
total gastrectomy for cancer of the stomach there were only 10 
deaths— a mortality of 5 per cent. He reported a group of 278 patients 
who had lived five years or more following the removal of cancer of the 
stomach, stating tliat five-year cures could be obtained in 50 per cent 
of cases in which the lymphatic glands were not involved. No fewer than 
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128 patients with gastric cancer, operated upon between 1910 and 1320 
at the Mayo Clinic, lived ten years or more, and this fig\irc repTCi^nt'^ 
about 20 per cent of the total niiinber of patients upon whom rcspctioa 
was performed. 

CJntewood {Surg., Ggnec., OlK^tet., Ivi, 2142, 1033) Jiad a niorlalitr 
of 18 ]ier cent following ]KirtiaI gastrectomy, and of tho<^j who 
survived 4G*1 per cent lived over three years and 30 per cent were 
alive at tlie end of five years. Of the operation.^ performed by (tatewo'd 
for cancer of the stomach : 

24 per cent were exploratory only ; 

7 per cent were palliative for relief of starvation {gastro‘«tomr 
or jejuuostomy) ; 

41 per cent were gastro'jcjunostomies ; and 

28 per cent wore gastric resections. 

The average length of life following exploration was 0-1 inontlj?; 
after gnstro-jejuno.stomy 8*17 months (2'C5 months loniicr); whiM 
following resection the patients who left hospital have livwl 
average four years nn<l nine months. 

Finsterer's figures (If'iVn. llm. JPocA., Aug. 1929, p. 112.15 
Sept., 1929, p. 1137) are interc-sting and may be grouped jw follows: 

(1) Simi)le Kcsectioii— 211 case.s. 

6*1 per cent died. 

31 per cent lived over five years. 

(2) Comi)Iic.itcd Resection — 120 ca'cs. 

41 per cent died. 

30*4 per cent lived over five yc.irs. 


TnBAT.MKXT OF OA.STniC CAKCKR 

(1 ) .Ml'Tiagement of the luopcmhle Case. 

(2) I*rc-oj;erative Treatiiient. 

(3) Operative Treatment. 

(a) I’.'lliative Operations. 

(i) Oastro-jcjiiiiostomy. 

(ii) E.velusion of the growih. 

(iii) Resection of the growth. 

(iv) Gastrostomy. 

(v) .lejuiiostomy. 
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{b) Radical Operations. 

(i) Partial gastrectomy. 

(ii) Total gastrectomy. 

(4) Post-operative Treatment. 

Manageme)it of the Inoperable Case. 

This chiefly concerns the relief of pain, ami of obstruction if present. 
The pain may be due to pressure of the gro\rth upon neighbouring 
structures, to obstruction, to gastritis, or to a combination of all three. 

The following measures are advocated : 

(1) Diet. In the late stages no solid food should be taken. Nutri- 
tion should be maintained by the administration of fluids and semi-solids 
by mouth, and these may include soup, junket, jelly, Ovaltine, citi-ated 
milk, alcohol, barley-water to which is added 10 per cent glucose, etc. 

(2) Alcdicines. Aspirin and potassium bromide, luminal, tinefc. 
clilorof. et morpb. co., tinct. opii, nepenthe, or tinct. belladoima may 
prove useful in alleviating pain and vomiting. "Where the drugs mentioned 
above prove inefiective, and the patient is unable to bear the intolerable 
and unremitting pain uith which he is tormented, the inestimable benefits 
of lavish doses of morphia, omoopon, or heroin should not be denied. 

(3) Gastric Lavage. This is urgently indicated in cases of pyloric 
stenosis to rid the stomach of its decomposing stagnant fluids and 
mucus, to relieve pain, and to improve the general condition of the 
patient. It is also a very useful measure in relieving pain, even when 
no obstruction is present. 

A small stomach tube should be passed daily and the gastric 
contents aspirated. The stomach is then gently irrigated udth normal 
saline, hydrogen peroxide (one drachm to the pint), or with a weak 
solution of hydrochloric acid. The irrigation should be continued 
until the contents are returned clear. 

Pre-operative Treatment. 

(1) Intravenous Salines. These are introduced into the circulation 
to combat the dehydration which is so often present, and to stimulate 
hepatic and renal function. 

(2) Blood-Transfusions. These may be necessary wliere the 
patient is anajmic, especially if the hasmoglobin is below 60 per 
cent, or u’liere he is in a verj' low state. 
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(3) Gastric I/ivagc. Tiie contents of the stonmcli are asj)ir;ilcd, 
and lavage is performed wtl\ a weak solution of hydrogen jieroxitk, 
with normal saline, or with 0*25 per cent liydrocliloric acid, once cr 
twice a day, and always one hotir'before operation is undertaken. 

(4) Care of the Mouth. The teeth are examined and receive sucli 
treatment as is necessary for the eradication of sepsis. Frequent 
mouth-washes arc prescribed in all caises, 

(5) Medicines. Prior to operation in all cases of cancer of th-* 
stomach I make a practice of prescribing an acid tonic mheture con- 
taining dilute liydrochloric acid. The hydrochloric acid does much to 
diminish the sepsis which is so often present with growths in the 
stomach, pacticulatly when such growths are necrotic. 

(C) Ucsi f» Bed. It is customary to keep the patient in bed for a 
week or more prior to operation, not only to accustom him to hh 
surrountlings, but to improve his general condition and to complete 
any cliomical invc.stigatioiis which may be required. 

(7) Glucose. For two or three doys before the operation u 5 j)ercenl 
solution of glucose is given per rectum or by mouth until some fifteen 
pints have been absorbed. 

(8) Artificial Sunlight. Artihctal sunliglit baths are given, often 
with verj' marked beneficial effects. 

(0) Skin Preparation. The skin of the abdomen is prepared the 
day before operation. The abdominal wall is tlioroughly cleansed 
other soap, shaved, and then painted lavishly with tannin-alcouol 
or tinct. metaphen (Abbott) over an area extending from tlie nippk^ 
to the thighs. One hour before the patient is taken to the operatl^ 
theatre the skin is again painted, after which a sterile sheet U faster, 
around him. 


(10) Diet. Until the evening before the operation the patient u 
kept on a light, nutritious, ond assimilable diet. 

(11) Enema. A purge is given the night before the operatic'^’' 

followed by an enema the next monnng. . 

In cases wliere gastrostomy is imUcated the prc-o[)onitivc treatnif^^ 
is in.ainly concerned with supphdng tlie patient with as much am' * 
pos-sible, introducing it into the circulation by the rectal or m ^4 
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Operative Treatment. 

(1) Palliative Operations. 

(а) Gastrostomy. 

(i) Stamm. 

(ii) AVitzel. 

(iii) Marwedel. 

(iv) Kader. 

(v) Lepage-Janeway. 

(б) Jejunostomy. 

(i) Witzel. 

(ii) Mayo-Robson. 

(ill) Gofley. 

(c) Gastro-Jejunostomy. 

{(1) Exclusion of Growth. 

(e) Excision of Gro\\’th. 

(2) Radical Operations. 

(а) Partial Gastrectomy. 

(i) Anterior Polya Methods. 

1. Mojmihan. 

2. Balfour. 

(ii) Posterior Polya Methods. 

1 . Finsterer. 

2. Lahey’s method of dealing Mith the proximal 
jejunal loop. 

(б) Total Gastrectomy. 

(i) Method I — ^i\Ioyiiihan. 

(ii) Method II. 


Palliative Operations 

Gastrostomy. 

The main indications for gastrostomy are as follows : 

(1) Diseases of the pharynx and larynx in which swallo^ving 
becomes impossible. 

(2) Cancer of the oesophagus (some cases). 

(3) Stricture of the oesophagus, as may result from corrosive 
poisoning, syphilitic ulceration, or possibly peptic ulceration. 

(4) Cancer of the cardiac end of the stomach. 
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The clinical features end the X-ray aj)pearances of a growth nf tfc" 
lower end of the gullet or of the canlia are as a rule quite character- 
istic. Having established the diagnosis that a cancerous gTo^vlh h 
olxstructing the cardiac portion of the stomach, it must be decult'tl 
whicli is the most favourable moment for the performance of a g-as- 
trostomy. It is generally egrecd that openrtion should not be under- 
taken as long as the patient is still capable of swallowing solid Wl. 
It should, ho\\cvcr, not be deferred until he is in extremis or obvioudr 
dying of starvation. 

It must be admitted that this oper-ation is one of 'despair; it 
performed upon patients \vho.sc condition is extremely poor through 
emaciation, and who are doomed to die a fesv weeks or months later. 
The immediate mortality is high, and the amount of relief aflonlcd 
IS but transient at best. 

Tlic object of all gasirostomy operations is the same, namely, to 
cstablisli a fistulous communication between the stomach niui the skin 
surface so that t he patient may be fed. The varioxts operations about to 
he described iliffer only in minor details. They may be divii!c<l inlo 
those in which the tract is mucous-lined and those in which the tract 
js serous-lined. The former type of operation is performed 'vheu a 
permanent fistula is required, as for on impassable simple stricture of 
the CDsophagus. tlie latter tyj>c being undertaken when it appears that 
the patient has but a short time to live, c.g. for cancer of tlie cardiac cat! 
of tlic stomach, or as a palliative measure in those condition.s in which 
the disioase is capable of being corrected, c.g. peptic ulcer of the lower 
end of tjie cc.sophagus. 


Stanun's Operation. This is the .simplest and most s.iti«faclory 
type of gastrostomy for cancer of the cardia, and is recomiuended le. 
preference to the other methods about to be described. The operation 
can be performed quite easily under a local aiifcsthctic. Inh.ibt!'''*' 
aii.'cstlictif.s should as a rule be nvoidetl owing to the likcliho<Hl of sub" 
sequent chest complications. Tlie incision, which is made ovfr,the 
upper and outer third of the left rcctu-s muscle, commencing at tk 
costa! margin and procce<liiig verticallv downwards, should be 8-’ 
hiiinll as possible, as, owing to the patient’s jioor general condition. 
.supjiuration in the wound and hurst abdomen are frequent- ^ 
aflorcK the easiest and most direct access to the contracted stoniac 
found in these cases. Tlie cut margins of the peritoneum and 
sheath of the rectus are picked up and drauii apart with Littlew’c^- 
forceps, .\s the stoumch is smell, tubular, and lies tucked away ur e? 
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the liver, the first structure which comes to view is tisually tic gmt 
omentum or the transvcise colon. By gently pulling the colon il'->Tn:- 
wards, the upper portion of the stomach comes into view and can 
delivered through the wound. The portion selected for the gastro'-torcr 
should be in the body of the stomach on the anterior wall, high up, 
and as far removed as jmssible from the pylorus. 

The wound is carefully packed off with gauze swabs and nwclcintwh 
squares soaked in saline to prevent any contamination of the wourd 



2??.— OiirnosTomr. SriMM'a Orriurm* cnvnJtTcn 
*'iriio«isa Tu% hruBteu tw thb at to* »» 

or TUB .iBOOHiVAl. IxCtSWB. TB* UrTt*. SCTCBK Ttro AlOTi 
AopTni U>wEk.vmiiz rRUiw tub Tlxe. 


or pcntoneal cavity during the further steps of tlic operation. .1 
midway between the greater and lesser cuT\’atvires on the antcni^^- 
wall of the body of the stomach is selected for the insertion <> 
tube, and the site is inarkod oft by two pairs of iUlis forcej'S which *■ 
the stomach and lift it ujiwanls. . jj 

.t small opening, sufficiently large to admit a No. 12 oi 
Jaques catheter, or a length of rubber tubing of about the 
meter, is then made between the Allis forceps in the anterior wa' " 
stomach, citlier with a knife or with a Post electric canter). 
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rubber tube is inserted into tbe stomach cavity for 2-3 inches and is 
attached to the margins of the wound by a catgut stitch which picks 
up all the coats of the stomach and a portion of the tube. A sero- 
muscular purse-string suture is introduced half an inch away from 
the tube, and as it is tightened the tube is pushed into the cavity of 
the stomach, the suture being tied firmly enough to grip mthout 
compressing the tube (fig. 

210) . A second and a ^ 

third purse-string suture 

are similarly applied and 
the margins around the 
tube are further invagin- 
ated, with the result that 
a cone-shaped portion of 
the stomach j^rojccts into 
the cavity of the organ, 
embracing the tube (fig. 

211 ) . 

^Yhen the last purse- 
string suture has been tied 
the stomach is anchored 
to the peritoneum and 
posterior sheath of the 
rectus muscle in the 
manner depicted in figure 
212, The abdominal 
wound is then closed with 
intenupfed sutures, the 
gastrostomy tube being 
made to project through 
the lower end of the 
incision. The tube is 

plugged with a spigot and fastened to the skin by an encircling stitch 
which prevents it from being accidentally withdrawn (fig. 213). 

Before the patient leaves the theatre some warm citrated millc is 
introduced through the tube to test its patency and smooth working, 
and also to supply the patient with the nourishment he much needs. 







Ttg. 213— GiSTBtMTOSir. Xa* Tube is drawt. xaBOCon the 
Lower Pobtio'c of ms I^ctstos asd a^cuored to tbz Sees 
»T A Stitch which sscincues the Tcbe. 


After-Treatment. Fluid nourishment is introduced through the tube 
every two hours during the day and once or twice during the night. 
It is better to start with small frequent feeds and gradually increase the 
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amount until the patient is rccchang sufficient at long intervah. M 
first onl}' 2-3 oz. can be given at a time, but later the stomach wilUt 
found to tolerate as much as 5-10 oz. The fluids most frequeuth 
used for feeding tlie patient consist of citrated milk, concentnM 
glucose solution, beef tea, Allciibuiy’s or Bengers’ food, Ovaltine, cp. 
orange juice, etc. 

'Hie tube ^York5 loose in 10-14 days and should be icmovt^. 
sterilised by boiling, and replaced. Apart from this it should be kep! 
continuously in its original position, as otlienvisc the fistula ter.ds to 
contract. If, on the other hand, the aperture becomes ur.dalr 
stretched a larger tube may be inserted to prevent leakage, or ttf 
fistula may be permitted to contract by removing the tube for a feir 
liotirs every day. 

Before the patient is discharged he should be instnictcd how to 
remove and rc-lnscrt the tube, clean it, and feed himself through it. 

RTfrers Operation. This operation is indicated where the steniaeli 
is so small and tubular that it is vciy* difficult or even impossible to 
raise a cone from the anterior wall as in Stamm’s operation. 



or i««ttTna tub 

The abdominal incision, the exposure, and the method of ilchven-i- 
the stomach are the same as in the oj>cration just described. ^ , 

A No. 12 or No. 14 rubber catheter, or a piece of rubber tubrng^' 
similar diameter, is introdiicc<l /or 2-3 inches into the caritv ^ 
stomach through a small puncture made in the anterior wall, JUi‘ 
between the greater and lesser curvatures. The tube Ls fi^^d to t 
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incision by a single catgut stitcb or pviTsc-string suture u'Kicb pieim 
the tube. 

The catheter or nibbcr tube is then laid on the stomach for2 inche-i 
and prcs.sed firmly into its surface so that it lies in a gutter or groo\e 
of stomach wall. This groove is then converted into a tunnel bv 
introducing a scries of interrupted Lembcrt sutures in the manner 
sliou*n in figure 214, two or three interrupted sutures being parsed 
beyond the opening in the stomach to guard ngtiinst the possibility of 
leakage. The tube, therefore, lies in a serous-lined tunnel and a 
valvular clicct is produced (fig. 21 5). 

A small stab wound is next made, 1 inch or so to the outer side of 
the original abdominal incision, and through this the gastrostomy tiik 
is drawn. Tlie surrounding stomach wall is carefully anchored to the 
peritoneum and posterior sheath of the rectus muscle, after which the 
abdominal incision is closed. 


MancedeVs Operalhn. This is a modification of AVitzel’s mctliocl. 
An incision U-2 inches long is made through the sero-muscular co.it 
in. the anterior wall of the body of the stomach about midway between 
the curvatures, down to but not through the mucous membrane. At 
the lower end of this incision the mucous membrane is perforated and 
a catheter is introduced into the carnty of tlic stomach for 2-3 inclic?. 
The catheter, being fixed to the margin of this little opening by a 
CiitRut stitch, i.s then made to lie in a tunnel by suturing the edge*' of 
the sero-inupcular incision with a series of interrupted Lembcrt sutures 
(fig. 210). This method has no advantages over Witzel’s more simple 
operation. 


Kaders Operalhn. The stomach is delivered through the al)doniiH.il 
incision and a catheter or rubber tube is inserted into the stomach ft? 
in Stamm’s gastrostomy. Two vertical and parallel sero-muscular 
folds of the anterior wall of the stomach arc then drawn together, 
above and below the tube, by the introduction of a few Leml>crt 
sutures. The suture line is further invaginated by the introduction o 
another .series of sutures which pick up the stomach wall on cither fide 
of the original line of sutures (fig. 217). The gastrostomy tube is thu-? 
buried by a two-fold pleat of stomach wall, and a cube, instead of a cone 
as in Stamm's operation, i-snwdc to project into the cavity of thevifcuf- 

lA'}>ngc;Jancicay OjKration. This operation is indicated where ft 
■}>ennnucvt gastro-cutaneous fistula is required for feeding purj)o«e>- 
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A left paramedian or a left transrectus or muscle-split incision, com- 
mencing at the costal margin and proceeding downwards for about 
2 inches, is the incision of choice. A large cone of the anterior wall 
of the stomach, high up and as near to the fundus as possible, is drawn 
through the wound, which is carefully protected and packed off udth 
mackintosh squares and gauze swabs. A flap of the anterior wall of 
the stomach, 2 inches by 1 inch, with its long axis stretching from 
the greater to the lesser curvature, and with its base on the greater 
curvature, is demarcated by picking up the smface of the stomach 



Fiy 217. — Gastcostohy. Kavek’s Mptbod. 
[Ajitr moitfiti.'i 


^vith fom pairs of Allis forceps. Two pairs of these forceps mark the 
free upper end of the flap and should he placed about 1 inch apart, 
whereas the forceps which mark the base of the flap are about 1 ^ inches 
apart. 

An incision about 1 inch long is then made parallel to the lesser 
ciu^'ature just above the two upper pairs of Allis forceps, and extending 
do^ra to the mucous coat. All bleeding points are picked up and tied 
before the stomach is opened with scissors at this site, and a suction tube 
is introduced to aspirate the gastric contents. A rectangular flap of the 
anterior wall of the stomach is then cut through with scissors. The 
Allis forceps on the lesser curvature grasp the whole thickness of the free 
end of the flap which is turned back, its base acting as a hinge (fig. 218). 
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A ?\o. 12 or No. 14 Jaqiies catheter, or a piece of rubber ttibin^z ol 
similar diameter, is introduced into the stomach for 2-3 inches and 
made to lie in the centre of the rectangular flap. Firm doxniward 
traction is made on the end of the flap and upward traction on the upfc? 
end of tlio wound in the stomach to facilitate the suturing of the mucou* 
membrane. Starting at the les.scr cur\'ature, the edges of the inacow 
membrane arc drauii together >Wth a continuous through*and-throu?h 
suture which picks up only the mucous membrane, continues over tk? 

ap, and buries the tube. When it reaches tlie c.xtrcmity of the 
the suture i.s tied, one end being kept long. A second suture of No- ^ 
or No. 00 20.day chromic catgut, which may be a continuoiw Ivonibert 
or a nght-ancle suture, brings together tlie serous and intL'CuIar coals- 
hen thi.s suture reaches the end of the flap it is knotted and clamp^l 
to tlie end of the tube with a lucniostat. At the point wlicre the tul-e 



Fig. 219. — CASTBOSTOMlf, TbE IjCFAOe Jasew&t Ofiratios. 

(0 The Mrcoes Membraxk is closed aeocyd the Tcbb ea a Covtn.focs Sittcbe. Horsiea emflots a 
l<ocKsnTcn fob Scthbiso this Iateb 

(/) TaESEBO-nrSCrLARScmi* IS AtHOSTCOHFtBT*. HFBEHOBSlxrcSESAroTTI'froCsCCSHINO LfTEETlSO 
firiTcn. 

(j) The Ru-BBER TtTBe *TBTH15EWLTCOASTnrCTEDTC»*OFSTOMACHWALLABE»RAWTTlniOCOHASEF\B.4TE 

Stab iNasiov. 

(*) ns-f(i) The Tube OF Stomach is axchosed to the Rbcttt Sheath, axdthe Sfrcocs Membra te to tbe 
Marqijis of the Sein Ixcixiox. The Abdomital WocjeD « thex closed 
(Oram from l/onlei/'t “StomncA and DuoJeaam’' Ktmffom,- vOA alight morfi/cfl.'ion# By Lind pirmianon.) 
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emcr^'es from tlie gastric flap it is fixed by a single catgnt stitch 
pierces all the coats of the flap and a portion of the tube. 

The gastric flap and the tube are made to project tliroiigh th 
lower portion of the incision or arc draum through a small stab wounti 
which is made to the left of the abdominal incision. The end of \h 
continuous sero-muscular suture is threaded through a needle 
picks up the anterior sheath of the rectus and stitches the flap to it. 
Sufficient traction is then made on the mucosal stitch to facilitate thu 
laj'cr being sutured to the skin margins of the stab wound or to th? 
lower portion of the abdominal incision (fig. 219). The abdoininsl 
wound is then closed in the usual manner. 

Quick and Martin (Surg., Gyncc., and Obsl., xivi, 420, 1928) n?portfil 
a series of 172 cases in which this operation was performed with a 
mortality of 18 per cent. Since 1928, however, by modifying their 
technique to guard against wound infection, Jlartin and 'Watson wre 
able to report 52 cases with a mortality of 3, i.e. 5*8 per cent. 

Three oz. of peptonised milk are given three-hourly through the 
tube, this being increased until the patient is receiving 8-10 oz. four- 
hourly. 

During the first three or four post-operative da^'s rectal or intra- 
venous salines should be given to combat the dehydration which » 
such a marked feature of these cases. 

Tlie tube is removed on the ciglith day and is inserted again only 
when it Is required for feeding purposes. The gastric fistula provw 
most satisfactory and leakage is minimal. 

Jejunostomy. 

In case.s of cancer of the stomach jejunostomy may be indicated . 

(1) As an alternative procedure to gastrostomy. 

(2) 'VN'liere the invasion of the stomach wall with growth H -‘e* 
extensive that it renders the performance of a gastro-jcj'* 
nostomy or a gastrostomy impossible. 

(3) In cases of irremovable malignant hour-glass stomach. ^ 

(4) Mliere there is obstruction of the duodcno-jcjunal 
proximal jejunum, due either to direct sjiread of growth mo 
the stomach or to malignant glands at the root of the me 
tcry (fig. 220). 

In desperate ca«e.s, where the simpler operation of R itzcl is adc<iu^^^ 
under the circumstances, Coffey’s or Mayo-Rob«on‘8 ofKTotioii wo 
appear unnecessarily complicated. 
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Gastro-Jejunostomy. Gastro-jejimostomy is only indicated for 
irremovable cancer of the pylorus associated with obstruction. Although 
cases have lived 2 years or more following this operation for growth 
of the pyloric portion of the stomach, the average expectancy of life 
is about 8 months, i.e. about 2 months more than where simple explora- 
tion has been performed. 

The operative mortality of gastro-jejunostomy for cancer of the 
stomach is about 10-15 per cent. 



220.— 08STBrcnoxorTHBDcoDr?o-iEJr'*i,FLESc«E»CBTOCABCixoy*oPTH8 Stoiuoi 
AXB llAUOSAJti Cunt>s E? THi RooT OF HIE SIbsettebt. WmEi,’s JEjrsoffroMY wts Peb- 

rOK^D CPO^ HTTS CiSE, AETOEDIXO IjWEOUTE ReUCF A^O CoMFAEATlTE COMFOBT FOB TOB 

BEX.uji’to Xctx JfOTias or tbe Patievt’s Lars. {Anifn/r'i cm*,) 


Exclusion of the Growth. 

This operation, devised by Devine, gives greater relief than 
gastro-jejunostomy and is associated with a mortality which is no 
higher. In the majority of cases, at least it prevents the patient from 
dying of obstruction, and the immediate effects following the operation 
are sometimes very marked. WTiere, therefore, a growth proves 
irremovahle but there is a sufficiency of healthy tissue proximal to it, 
the stomach should be transected, the distal end closed, and 
an anastomosis made between the open end of the stomach and the 
proximal jejunum. Secondari^ in the liver, which cause less pain 
than obstruction, are usually the cause of death in these cases. 

Balfour considers that this operation has a wider application than 
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hns hitherto hccii accorded to it in special t}’pcs of inoperable "a«tri>' 
cancer. He has often been surprised at the length of comfortable life 
which followed the operation w’hen it was clearly indicated. 

Excision of flic Groirth. 

Wherever possible, even in cases in which there arc sccontlaiics in 
the liver or ob\*ious metastatic implants in the regional IjTuph glanrh, if 
the tumour 7na<!S am be reseclal together U'ilh a healthy j^riion of th* 
stomncii, this should he undertaken, as by performing partial gastrw* 
tom}' on these incurable cases the patient is rid of a foul necrotic 
slougliing mass, toxaemia is markedly diminished, obstruction is 
prevented, and a period of improved health and comparative frecflota 
from pain is assured for at least a few mouths. 


PAHTUL OASTRECTO.MY 

General Considerations. 

Suture and lAgature ^laterial. The blood-vessels and omenta ere 
tied of! witli silk, linen thread, or catgut, according to the preference of 
the individual surgeon. I find No. 1 or No. 2 20-day chromic catgut 
strong enough and reliable enough for the ligature of the larger blood- 
vessels and for t}ing of! portions of tlic omenta. Some surgeons ti«c 
silk or thread sutures for anastomosis, whilst others prefer to use catgut 
only throughout the operation. I usually use a continuous suture nf 
No. 0 20-day chromic catgut for invaginating the duodenal stump, 
but I insert a few reinforced sutures of fine silk or thread to stren?tl.cn 
the suture line even further. For .scro-muscular suture.s 1 u.^c fine si 
ioT 1\ie tbrou^j-antVtbTOUg^ mricr ^ 

or No, 00 20-day cliromic catgut. 

The ideal ligature and suture material has not yet been difcovcrcu. 
It is not uncommon to find a surgeon, who has for many yearn 
only catgut for his ligatures and sutures in abdominal work, adopt t f 
use of silk or thread, or vice versa. But most seem to slioi' a 
preference for catgut. Although catgut is in a general wa) vert 
satisfactory, I myself prefer to use some silk sutures in gastrectomy 
i*a.«e« for the sake of the additional security aflorded, cs[)ccia!l} w 'orc 
the tissues aie in poor condition and the powers of healing retan c' • 

C/o»i;k. Tljerc are three type.s of clamp used in 
ojK-ratiems : (n) The Fricdrich-i*etz clamp (fig. 221); (b) 
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claii^ps OT enterotribes, e.g. Payr’s (fig. 222) ; and (c) Gastio-j?)”. 
nostoiny clamps, c.g. Shcrrens (fig. 223), of which some arc made vntl 
strong firm blades, others with soft flexible blades. 

1 frequently use the Petz clamp for resections. The sraall Faj: 
clamps are used for crushing the duodenum at the site of rcscctica. 
For anastomosis I generally use Sherren clamps, the blades of which are 
protected by rubber tubing, although clamps do not form au osscntul 
part of the operation and can be dispensed witli in a number of ca‘n 
These rubher-covered clamps should always be applied verj* c.irclulh 
and gently by the surgeon himself, never finnly enough to prevcct 
bleeding, and never so firmly as to damage the friable mucosa. Clamp* 
used in this manner do not injure the gut nor do they interfere with th? 
subsequent nutrition of the parts concerned in the anastomosis. Ther 
also render the operation o.asier to perform, facilitate suturing, and 
prevent a great deal of contamination. 

Cautery. I often use a Post electric cautery (fig. 224) for cuttinj 
across the duodenum between the Payr clamps, and occasionally for 



making incisions into the gut. It is also a uscfid insfnmiont for 
cauterising or de.stroying small chronic jjcptic ulcers, as in Balfour* 
operation. 


Suction Ajyxxratus. A suction apparatus shonhl he ke]‘t handy 
during the performance of all operations upon the stoimicli, and 
indispensable where anastomosis is carried out without clamp-*- If 
operation the stomach is found to be distended witli fluid, it *‘^'1 
matter to introduce the suction tube into the rarity of the stomar 
through a small incision, and to withdraw all tlic contents before poi- 
cceding with the operation. This greatly facilitates all 
nianccuvrcs and makes the operation much more .simple thau u • J 
stomach were tense and distendcfl (fig. 225). It is cert.ninlv a 
oflective method of emptying the stomach than passing a stoin-sr' 
tube through the motith or nostril. 
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Choice of Incision. There is a choice of numerous incisions, h-xi 
]>robably not more than five arc employed in gastric surgerj*. 

(«) Mid’Une 7«ct5io». This incision, wliich is the one most fre- 
quently employed in gastric surgery, commences at the tip of the jiplil- 
stenuiin and proceeds vertically downwards to a point just above tL» 
umbilicus. The incision is carried through the linea alba, and tk 
peritoneum is exposed. As the ligamentum teres lies more or in 
a line with the incision, it is advisable to open the peritonciuu to tl.^ 
right, or preferably to the left, of the middle line and to avoid it 
by retracting the muscle outwards (fig. 220). 

(fi) lUght Paramedian Incision. This incision commences I inds 
to the right of the xiphistenmm and extends vertically downaarJ* 
to a point 1-2 inches below and to the right of the umbilicus. Tl;e 
anterior sheath of the rectus is opened and the underlying rcctu.' 
muscle is dissected from its sheath as for as the middle line so that it 
can easily be retracted outwards. This exposes the posterior sliMtb 
of the rectus, wliich is then incised together with the underlying! 
peritoneum for the whole length of the incision.' 

(c) Itight Transrcctiis or MttscIe-spUi Incision. Tliis incision com- 
mencc.s over the costal margin on the right side and proceeds vertically 
domiwards at the junction of the inner and middle thirds of the upper 
portion of tlie riglit rectus muscle for about 5 inches. All the structuns 
in the line of this incision are divided, including the muscle it^cH* 

(f7) Left Paramedian Incision. This incision is in ever}* ro^pw^t 
similar to the right paramedian, but is placed to the left inste.ad of to 
the right of the middle line. It is employed in certain case.s of cancer o! 
the stomach where the groivtli is situated high up on the hs.‘or 
curvature, in order to afford easier approach to the cardiac end o‘ ^ 
stomach. 

(e) Transverse Incision. A transverse epigastric incision i' 
employed by soihe siTrgeons, but it is one whicl* I personally' ^ 
employ ns I consider the exposure afforded by’ it to be EOinew a 
cramped and inadequate. 


In the making of all these incisions it is imiiortant that hicnios a ^ 
should be complete, even the most minute blood-vessels being chpl'V'^j 
there must also be no fraving, bruising, tearing, or other d.am.sgc to 
fibre.s of the rectus muscle. 
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Before the peritoneal cavity is opened tetra-cloths are fixed to the 
sldn margins and the rectus muscle is covered with mackintosh squares 
or gauze swabs. A small red towel is put on a special tray at the 
foot of the operating table, and on this tray the soiled instruments 
are placed. All the instruments laid on this towel are considered as 
contaminated and should not be touched again by the surgeon or his 
assistants, but be removed by the nurse and re-sterilised. 

^^Tien the anastomosis is complete the surgeon and his assistants 
should change their rubber gloves and put on fresh sterile ones. 


Exjiloration of the Abdomen to Determine Operability. This is con- 
ducted in the followng manner : 

Examination of the Stomach. The edges of the wound are wdely 
retracted and the stomach is inspected and carefully examined to 
determine its siVe, shape, and position. The large ptosed stomach 
usually lends itself easily to gastrectomy, whereas the small contracted 
tubular steer-horn stomach presents considerable difBculty in resection 
in that it lies high up and is tucked away under the liver. 

The stomach is then methodically palpated to determine the 
position and extent of the growth. Growtlis situated in the region of the 
cardiac orifice are usually impossible to resect as they frequently 
involve the lower portion of the oesophagus. If in such cases the intra- 
abdominal portion of the oesophagus is long and unduly mobile, it 
may be feasible in exceptional cases to perform total gastrectomy. 

In the majority of cases of cancer of the cardia no radical operation 
is possible, and gastrostomy or jejunostomy must be imdertaken to 
prevent the patient from starving to death. 

Malignant growths situated high up in i\ie fundus or on the greater 
curvature are usually of the polypoid type and are slow-gromng. Total 
excision of the stomach is often possible in such cases. 

The outlook Avith grow'ths springing from the body of the stomach, 
and particularly with those arising from the region of the greater 
curvature, is good as they lend themselves readily to partial gastrec- 
tomy. It is said that fully 50 per cent of cancers of the stomach 
originate in the pyloric portion, and that growths in this position, as 
they produce symptoms early in the course of the disease and are 
operated upon without delay, give the most favourable prognosis. 
This, however, is not generally the case, as infiltration of the under- 
Ijung head of the pancreas and fixation of the growth to this structure, 
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tojrethcr Avith nietastatic and often •n'idespreacl implants in the regianil 
lymph nodes, soon takes place, thus reducing the chances of perra3nfr,t 
cure. 

With leathery scirrhous groulhs situated actually in the p'jhri: 
cnml, the prognosis is good as, owing to the early advent of obstructiriB, 
operation is often performed before the glands have become mvolre-l. 
With growths in this region tliesupra-pyloricandinfnt-pyloricgroujw 
of glands must be vcr}’ carefully examined, and the mobility of tie 
pyloms detemiincd before proceeding with the operation. 

In practice, malignant growths situated about the im^dk third oj 
the lesser curvature prove more easy to resect than those in the pyloric 
region, and the affected glands can be removed without difliculty. 
An important step in the operation )s the palpation of the whole length 
of the lesser ciuwature to discover to what extent it is involved, 
it is apparent that the growth has spread upwards and invaded th* 
region of the cardiac orifice no radical operation can be attempted. 
Nevertheless it should be remembered that undue thickening of the 
les.scr curvature may be due to fibrosis, cedema, or even inuscuUr 
hj’pertrophy rather than to growth. 

Partial gastrectomy, or preferably total gastrectomy, should be 
performed for the localised variety of leather-bottle stomach. In the 
generalised varie’y, even if a small margin of liealthy stomach 'nil 
remains between the growth and the cardiac orifice, total gastrectomy 
should be undertaken. If resection proves impossible, no pilliatiw 
procedure is worth while and the alxlomen should be closed. 

It must be emphasised that fixation of the stomach may he due to 
inflainmator}’ adhesions, and docs not necessarily preclude resection. 
Fixation of the stomach to the anterior edge of tlie liver may siniiLu y 
be due to inflammatory adhesions, and even where it is the result o 
direct spread of grouth a small margin of the liver may l>c excL*« m 
order to facilitate the mobilisation of the stomach prior to rc.sect>o!^ 
In certain cases, where the groivtb is anchored to the pancreas d 
possible to sliave away a part of the gland with the attaclied 
of stomach. Put icide fixation and extensive involvement o 
jiancreas render the case inoperable. In certain cases, where ^ 
transverse colon has become invaded wth growth, either <hrcc 
through the medium of the great omentum, it may be ^ 
resect a portion of the transverse colon together with the stenJ 
and great omentum. 

Kidargemait of the lymphatic glands does not nec/’-ssarib 
involvement bv cancer. Altliough Balfour statc.s that a pati»‘Ht n 
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be cured after partial gastrectomy even where all involved lymph 
nodes are not removed, it is nevertheless true that if there is a mass of 
metastatic glands in the upper part of the lesser cun^ature near the 
cardiac orifice, the chances of cure are doubtful even after resection 
of the stomach and removal of some of the glands. The lymph glands 
must therefore be examined q^stematically, particularly the group 
which surrounds the pyloric portion of the stomach and the first 
part of the duodenum. The glands along the lesser curvature, 
the cceliac axis group, those hidden in the portal fissure, and 
those at the root of the mesenterj% should likewise be palpated in all 
cases. 

Having completed the examination of the Ij'mph glands the omenta 
are next scrutinised for areas of involvement or seedlings of growth. 
Local involvement of the omenta does not exclude the possibility of 
resection ; widespread growth in the omenta, however, spells inoper- 
ability. 

The liver should be inspected for secondaries and palpated to detect 
any buried nodular growths or irregularities on its surface. The 
peritoneum should also be examined for minute seedlings of growth — 
carcinomatosis, and a hand should be passed into the recto-vesical 
pouch to discover whether metastatic growths are present in this 
region. In the female both ovaries are examined as a routine, in order to 
discover if tumour masses have formed here through cancer cells having 
alighted by gravitation upon their surfaces. 

Choice of Operation. Most surgeons acquire a preference for those 
operations which have served them best. No two surgeons will perform 
the operation of partial gastrectomy in exactly the same manner. 
The Billroth I and II operations are to-day different in almost every 
respect except mechanics from those practised by the surgeon from 
whom they derive their name. All partial gastrectomies are modifi- 
cations of the Billroth I and II. Although there are certain surgeons 
who perform the Billroth I for cancer of the stomach, I consider that 
in the majority of cases it is not such a satisfactory procedure as the 
Billroth II, or as the mimerous modifications of the Polya operation. 
In the former, the surgeon is concerned more >^ith the approximation 
of the gastric stump to the open end of the duodenum than with wide 
excision of the growth, and he may consequently sacrifice too little 
stomach in order to achieve an easy junction. Again, should 
there be a recurrence of the g^o^vth, the small stoma soon becomes 
blocked. 
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Essentials of Partial Gastredomt/ Operations : 

(1) Perfect teclmique. This includes : 

(а) Scrupulous clcanlincsa. 

(б) Absolute haemostasis, the minutest bIoo<l-vcsscls bcin; 
ttocl. 

(c) Carefully approximated suture lines which arc siiflicicnllj 
reinforced with interrupted sutures. 

(d) Correct mechanics. 

(2) Excision of the growth w’ith a wide margin of healthy 
above and below the diseased area. TJiis would also inchulc : 

(а) Removal of the whole of the first part of the ihioclenum. 

(б) Removal of the whole of the lesser cur\'aturc of the 
stomach. 

(c) Removal of at least half of the greater curvature of th'* 
stomach. 

(d) Removal of the regional glands, such as the supm*pylcric, 
rctro-pyloric, and infra-pyloric, the glands along the 
lesser curvature — the lower coronary and upper coronary, 
tlic right paracardial glands, and those along the greater 
curN'atnre — the right giistro-cpiploic. 

(c) Removal of the greater portion or the whole of both 
omenta. 

The great omentum may he dctacljcd from the colon and removed, 
this being considered by some surgeons to be an essential step in the 
operation. 


(1) The Polya-Moj/nihan Ojieration, This operation is commence'^ 
by j»icking up a portion of the gastro-colic omentum with forcop-’ 
making an incision into a bloodless area so as to expose the lesser sjC- 
The margins of this opening in the gastro-colic omentum arc dnu'U 
widely apart to permit of an easy exploration of the posterior vra 
of the stomach and pancreas. The stomach is lifted up and aav 
adhesions which bind it to the jiancrcas arc separated. The onientun 
is then stripped from the underlying me.socolon, the niid<He 
artery is identified, and n large aMominal swab is p-acked into 
omental bursa. Tlie right jKirtion of the great omentum, e 
the up|>er border of the transverse colon as possible, is pjcke< np. 
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Fij. Pabt^ai. G*STBXCTO*r. LraATcez o»- the 

Blood tesseu below the Pnonrs awd 0* t»e MEtnAi. 
Asizit oe tbi Fibst IUbt of th* DcooEBini, fbe- 

FAFATORY TO AI0BaiSI3ta THIS POBTIOY OF TUE GCT. 
{AJter Rtijornr, miditM} 
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piece by piece, and divided between sfoiit ligatures {fig. 227). A% tl' 
separation approaches the duodenum care must be taken not toinjart 
the middle colic artery or any of its branches, a.s in this region tK* 
gastro-colic omentum is often adherent or congenitally fused to (1/ 
mesocolon. 


^yiien the lower border of the first part of tlic duodenum i.-! rear!:'*ii, 
the right gastro-cpiploic artery' is ligatured and diuded (fig. 22S). Tl* 
stomacli and duodenum arc very gently separated from the underlet’ 
head of the jiancrcas by gauze dissection or division of adhesions. Tl:* 
hand is tlien passed under the stomacli just to tlic right of the inchunt 
and the finger tears through the gastro-hepatic omentum as near to tl* 
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liver as possible. Then, by draw’ing the stomach downwards and over to 
the left, the pyloric artery is rendered taut and clearly visible. '\\Tien this 
artery has been identified, it is clamped in two places, divided between 
the forceps, and ligatured with strong catgut (fig. 229). The upper 
portion of the duodenum can now be further freed from the pancreas. 

The duodenum is clamped by two small Payr clamps, which are 
applied side by side about f-1 inch away from the pylorus. A gauze 
pack soaked in saline or a mackintosh square is passed underneath the 
duodenum and pyloric portion of the stomach, and the gut is divided 
between the clamps with a knife which has been dipped in phenol, or 
with a Post electric cautery (fig. 230). The clamp on the gastric side of 
the duodenum is covered with a mackintosh square and drawn well over 
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Tig. 2Vi. — P artui GASTBEcntuT. Tbe Cu>srd E\» or 
tWE DroDKmi is Pbotecteb bt Dbawcto Awacest 
Tac 3 or Omestoi o^■EB the SnrEe Lke a’«» Asctoe- 

Cto TBE» IS THE SIaTTEB BHOIHI, 

to the left, ^vhile the other clamp is rotated laterally to expose the 
under-surface of the duodenum, permitting of a little further mobilisa- 
tion of the duodenal stump Tvhich is then sutured over vdth a right- 
angle continuous stitch, this bemg dra\vn tight as the clamp is removed 
(fig. 231). This stitch is carried back to the starting-point and tied 
firmly, producing a purse-string effect (figs. 232, 233, 234 and 235). 
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tne Rnovii. or tii* Vtn CYinr. 

DrrMio'i or tiie Carsveo CcT t>i« T«o Row* or CiJU. 

JItoiod or IxTioiXitTi'io th* Dmoesii. Smir. 


The suture line is further reinforced ii few intcrruptc<l iiiadr^ 
or Lcinbert sutures of fine silk or tlircad, and wisps of omentuni 
drawn across the sutured area and tied into position to afford additi' 
protection (fig. 230). 

\\ here the duodenal stump is very mobile its cut end, after 
closed in the above manner, may be further invaginated hj' a 
string suture. 

As an alternative to dividing the duodenum between the Ti, 
clamps, the gut may be crushed with a Retz instnmiont and 
between tlic two rows of clip sutures (fig. 237). Tlic duodenjl st^” ^ 
including its row of I’etz clips, is sewn over wjtli a continuojy ^ 
suttire and burietl, the suture line being further reinforced 
rupted stitclics of fine silk (fig. 238), Tlio greater part of the kft 
of tlic ga'!tra'C<ilic omentum is now ligatured off, piece by piect,j 
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above the transverse colon, and the left gastro-epiploic artery is 
secured and tied ^ntll No. 2 20-day chromic catgut, about the middle 
of the greater curvature or preferably a little higher up than this 
(fig. 239). 

As ligature of the omenta and blood-vessels proceeds, pains must be 
taken to keep well outside the zone of the infected glands which are 
left attached to the portion of the stomach about to be resected. The 



Siy . 239.— PiRTUL CiSTBECTOuT. Tins Fiacus pcticts the Staoc m the Opzk\tio'« ulhebutely befobe 

TUI Dmsi0\ 07 TUB ClSTBO-lIETATlC OsSBYTU>f *SD THE LsoATEHE 07 THE CoRONART AeTEET. THE LETT 
GASTBO EFlTLOiC AbTKRT DAS JVST BEES Tl£&, 


coronary artery must next be sought and ligatured near its origin. If the 
stomach is distended with fluid and gas it is best to aspirate its contents 
by introducing a suction tube through a small stab incision which is 
made in the posterior wall, close to the pyloric region. This incision is 
encircled by a purse-string suture, which is tied as soon as the suction 
tube is removed (fig. 240). The empty and flaccid stomach is easy to 
manipulate, and the subsequent steps of the operation are rendered 
very much easier. 

There arc many methods of securely ligaturing the coronary artery 
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near its origin, and when this vessel, whicli acts as an anchor, is tliviK 
the stomach can be lifted from its bed without difiiculty. One nwtH 
is for tlie assistant to grasp the free end of the stomach with tf* 
right hand, pull it firmly doivnwards, and rotate it over to the left. 
This manipulation brings the main branches of the coronan- firte .7 



hj. Jio.— lUiTMLCisTttcToMT. TiiiOrtHrto Tjmocon »iiiciiTnt PrrrK* 

Trir W4S Imhoocw* i'«to m* kw Btet Cu><in wmi * Tm**- 
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CRAVB OTM me L«rr Cwru. SltwiiT. tsb A»Tr»Y u 
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{lifter thtfov, neJtfeJ.) 


readily to view, so tliot a ligature can be applied exactly 
required ; but this procedure does not invariably ensure th^* 
arter}’ is ligatured near its origin. , 

An aneuiysin needle threaded with a length of Xo. 2 20 -day c 
catgut is then insinuated between the border of the lesser enrra- 
and the arterj*. the surgeon’s left index finger being rri* 

and guide the point through the lax tissues (fig. 241). The a r. 
trebly ligated and divided between the lower ligatures. frtutr 
Another plan is to grasp the remaining portion of the gastro- ■ r 
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omentum, liigli up on tte lesser curvature, between the index finger 
and the thumb of the left hand, and with the aid of the right thumb 
to work a passage through between the lesser curvature and the artery 
itself, until the index finger of the left hand projects through the 
tissues. Through this rent a hsemostat is passed to act as a guide for 



2-tI, — P^ATULCASTfiecTOur. A Method couiosLY E3(ru>TZD at Lioatits- 

I3>0 THE COBO^ABT ABTEKT. 

{A/ttr Ktriekner, nedijiti.) 

an aneurysm needle which is threaded with a strong ligature. After 
the arter)?^ has been tied in three separate places it is divided between 
the middle and lower ligatures. 

The method I usually employ in tying this artery is to draw the 
stomach firmly over the left costal maigin so as to put the artery 
on the stretch. A strand of Jfo. 2 chronuc catgut, threaded on an 
aneurysm needle, is then passed around it, near its origin, and firmly 
tied in two places. The artery is then di^ded between the ligatures. 
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The distal cad of the coroiiarr artery- is then seized will, fomn. 
and, togctlicr n-ith tlie fatty tissues and glands in tlic remaimV 
portion of the gastro-hepatic omentum, it is dissected do™v.mli it: 
a short distance (lig. 242). In doing this a raw surface will ns* 



f'J. P*»Tl»l. (UrratcTOMT. OlHft’tlltT Artlst Tin* SWR 
ITJ OBiorr, Thb nuvM Katty Tiww RrrwitY niR T«n 
l>«yRR1<>rTnRCt«TRO.HCr«Tlc0KC^TTMABtraB(mZ.TD!UUTX» 

IXiyrswARM AtfiYo Lmier CrRTRTise. 

on the lessor cun'ature from the stripping of tljc jK-ritoncum from thr* 
region. The stripping downwards of thm soro-fatty layer with it* 
contained glands is an important step in the operation as infrctr- 
tissues arc often included in and .secured with the strlppc*! pnrt!«* 
1 heprocess also facilitates the introtluction of .sutures in t he region 
lesser curvature after the stomach 1ms been cut adrift. Therawsurfsf^ 
IS i>eritoni5cd with a number of c]osely-aj)plle(l interniptwl snturrt 
before proceeding with the further steps of the operation (fig- 2^3)- 
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A Slierron clamp is now applied across the whole breadth of tl- 
stomach from the greater to the lesser cur\*atiire, as liigh up us pt'Sjit!* 
(fig. 244). Tlie transverse colon is lifted out of the wound and gerth 
pulled ii 2 )war(I.s to make the mesocolon taut. The fingers of the rijU 
liand are pas.'cd along the mesocolon towards the left of the spine, .vt) 


— Vik«TUV U»*TSI|-rc»%. T»* »WT tUiXT IS 

The rBostxit. tuor is ■•oiaKT rxoa IlssKitti the Tws»n:t‘i 

loins. The I'ortios or Jwrsrx ■ilectcd ron the rciifost or AsiSToxoiH 
ruuiiji *E Ekurr -<-<5 iscrei rxux rni DcoDEso-uursn 

the duodeno-jejunal flo,vureis identified. The first loopof thciei“''an^ 
brought out through the wound in front of the tran.svcrse colon, 
is then replaced into the abdominal cavity (fig. 245). The 
jejuniun is laid from left to right against the stomach, and the ^ ‘ 
selecteil for tlio anastomosis is picked up with two pairs of Alli^ ^ 
and put on tlie stretch, thisjjortion of the jejunum being then 
by a Sherren clamp (fig. 24C). The distance between the tm 
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jejunal flexure and the proximal part of tlie anastomosis is onir 4 i 
inches, usually not more than 4 inches. 

A long roll of gauze is then jilaced longitudinally in betneen 
deep to the two clamps to prevent contamination of the penu-rrj 
ca\'ity by leakage of gastric or intestinal contents (fig. 247). Thotci 
clamps arc laid side by side so that the greater curvature of the stouu-i 
lies against the proximal end of tlie clamped jejimum and the 
curvature against the distal end (fig. 248). 



>'»?• 2H-— l*»rwi.O»»T«em>«r. Tii* Arrucixiox orr>it 
Env^cnCuiir. THcrisrsnc '»oxr IlKti'T 


The first row of sutures is now iutroduced as a contimioa^ 
muscular suture of fine silk, the individual stitche.s being placed 
to one another — not more than onc-eiglith of an inch apart. WTca 
suture reache.s the lesser cur\’ature it is locked (fig. 24fl). The 
wall of tlie stomach, about 4 inch above the line of suture, i' 
from the greater to the lesser curs'aturc, through the serous a ^ 
muscul.ar coats, do^ni to the mucous momhnuie (fig. -oO)- The 
is turned over to the right and the inciunn i.'^ continued on the 
wall. 

U there is no undue tension on the stomaeli it may 
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through and removed (fig. 251), but if there is tension tlie organ h nr,‘ 
removed until the posterior through-and-througli suture has boea 
inserted and is about to turn the corner at tlie lesser curvature. Jn tie 
latter case a second gastric clanip should be applied to the stomal 
about I inch distal to the proposed line of transection. 



25l — r^RTUt <J*9TiirrTOMi. The IVirtbbiob Peso mvecci-ie Srifni «*» 

MTBODrCEO. ASP M LoCktO WHE"* IT EEAniES TIIE l.E-l'Eft 
It tuebe is na Te^skt* ivx the Siohach rt is Crr a’aav lKH*t>uT«.T. 
BiioiTT. Tub OrrMiTOT thet I’bocbem as {Jastr.’ Je'CSOstomi’. 


The mucous incnibranc which bulges throiigli the incision m 
posterior wall of the stoniacU is picked up with a pair of 
forceps and incised, either with scissors or with a caiiter)', from 
greater to the lesser curvature (fig. 252). The jejunum is openc< ^ 
the entire length of the damped loop, about 4 inch aho^c t tc 
row of svitUTcs (fig. 253). 

The contents of the gastric and jejunal pouches are 
up and the parts are cleansed with small gauze .swabs soaked m ^ 
The inner continuous through-and-through suture of Xo. 0 or . 
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20-c^ay chromic catgut is then introduced (figs. 254 and 235). It com- 
mences at the greater curvature, picking up all the coats of the stomach 
and jejunum, and is continued completely round the anastomotic open- 
ing, the indh-idual stitches being placed not more than } inch apart. 
"When it turns the comer of tlie lesser curvahtre it approximates and 
inverts the anterior margins of the stomach and jejimum. This inversion 
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is accoinpli.shed by drawing the suture tight as it emerges from the 
jejunal mucosa, slight pressure being applied with the thunih and 
finger on the wound just behind the stitch. 

When tlic suture reaches the point where it started it is knotte<l to 
that portion which was left long. The first sero-muscular suture is then 
picked up and continued anteriorly as n continuous Leinbert suture 
which invaginates the first suture line. A few interniptecl mattress 
sutures arc placed here and there, wherever the .suture line appears to 
require extra support (fig. 236). 

\Mien the through-and-through suture reaches the lesser curvature 
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it may be made to proceed as a running stitcli, miiting only 
the anterior margins of tlie mucous membrane of tlie Etomncli and 
jejunum (fig. 257). The anterior scro-muscular margins are appro.vi- 
matod with a continuous stitch which commences at the greater 
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(Afitr JUlfomt. (W./a/O 


curvature and finishes at thc lesser curvature. T!ie anterior suture 
line is further buried by a right-angle Cusliing stitch as 
figure 258. 

YinaWy, heroic vAwWwew va sAceicd, tYc; vs inspcctec 

and a general survey is made of the operation field- If tliere is no 
bleeding and all appears well, the great omentum is lifted out of the 
alHlomen, turned upside down, and fo!de<l in such a way that it cov erj 
thc suture line and ])revents it from adhering to the anterior ab<loinina 
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waW, and also smoothes over any rough peaces in the bed of the 
stomach. 

The abdominal woimd is closed in layers. A continuous stitch of 
doubled No. 1 or No. 2 chromic catgut is used for the peritoneum, 
interrupted catgut stitches and a single continuous catgut suture for 
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t)ic anterior flheatli of tlie rectus iiiuKclc, while the shin margins are 
nj)proxiniatc(l witli fine Bllkwonii-giit sutures and Jliclicl or Kifii 
clijis (fig. 2 .'j0). a few tension sutiirc.s of stout silkwoningut arc also 
occasionally used. 

AVlien tlierc is a growth in the body of the stomach or in the region 
of the middle tliird of the greater cur\'rttiirc, the technique is sometimes 
varied, tlic operation being commenced by mobilising the first part of 
the duodenum, dividing the gut, and invaginivtiug the duodenal stump 
before proceeding with any of the further steps of the operation, lly 
this [ilan a piece of the gastrodicpntic oinentuin above the first part 
of the duodenum is selected and divided between ligatures, The index 



Tiift Arritr*T»r'i or tub i'riiiilixo I'MMrs. 

{AJUf Mf„r. 

finger of the left liuiul is iiitrmliiccd through this opening, passes 
ficfiind the tbmdeimin, and fonvard the great omentum, 

an avascular portion close to the gut is opened witli a Jiiemostat wliicli 
is passed througli it, behind the diiodcnum, and brought out througli 
the opening in the lessor omentum (fig. 2fi0). 'fhis lucrnostat acts ns a 
guide for the I’ayr clamjis, one blade of each clamp being pns,scd behind 
the duodenum. Hotli hlndea then clam]) a portion of the first jmrt of 
the duoilenmn, al)ont J inch away from the pyloric outlet. Jhiring tiic 
introduction and application of the blade.s of these clamps the index 
finger of the left Imrid Is pa8.sed througli the top opening, and used to 
protect the underlying paruTeas from damage and to guiflc the passage 
of the blades. The operation then proceeds in’ the manner already 
described under the Polya-MojTiihnn metlKwl (fig. 201). 
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(2) The Polya-Balfour Operation. {Surg., Gynec., ObsteL, xliv, 
G59-C67, 1927.) The steps of this operation are in many ways similar 
to those of the method just described- There are, however, the following 
points of difference : The operation is commenced by mobilising the 
pylorus and the first portion of the duodenum. After the duodenum has 
been divided and its distal end is securely closed and invaginated, the 
operation proceeds as by the Polya-Moynihan method until a stage is 
reached when the jejunum is ready to be anastomosed to the stomach. 



Fifj. 2iil. — Partial GASTBEcroair. Tut ArrtAiu'icE or tub STOutni Imuedutelv BttoRR Resectio';. 
n=Tnz UaOAL Lett or Section thboood ths Stomacb r« Cases or CiiROxic Oastkio Ulcsr. 
fr=r»s Jjys or Ssmor ty Casss or Casceb or nit StotAai. 


Here a long loop of jejunum is used instead of a short one. Here, too, 
the loop is taken from right to left across the stomach, so that the 
proximal part of the clamped jejunum lies against the lesser curvature 
and the distal part against the greater curvature. The distance between 
the duodeno-jejunal flexure and the uppermost point of the anastomosis 
may be as much as 12 inches or more. 

The anastomosis between the jejunum and the stomach proceeds 
as in gastro-jejunostomy, but the operation is completed by making 
a small entero-auastomosis, with a stoma not exceeding 1 inch, between 
the proximal and the distal loops of the jejunum in order to prevent 



retention of pancreatic juice and bile in the long proximal limb. Balfour 
considers that this is an important step in the operation and one 
which diminishes the likelihood of any untoward after-sjTuptoms. 
When undertaken in cases of cancer of the stomacli subsequent jejunal 
ulceration has never been known to occur. 

(3) Finslcrer’s Operation. The abdomen is opened throiigli a mid* 
line incision, and after conducting the abdominal exploration and decid- 
ing that resection of the stomach is feasible, the first step in the operation 



consists in freeing the great omentum from the transverse colon. This 
is carried out by holding the omentum and colon apart and running a 
kmife along the bloodless plane between them close to tlie wall of the 
colon. Alternatively, scissors may be used to snip the tissues close to 
the gut to effect this .separation (fig. 2C2), 

“ The old plane of physiological adhesion being opened up, it i* 
a simple matter to separate it down to the posterior abdominal wall 
with a gauze swab, when the foetal condition is re-established— above 
the posterior mesogastrium with the omentum, below the transverse 
mesocolon and colon. If the correct watershed is opened . . • tlicrc 
arc no bleeding points. The only ligatures required arc at the tuo 



ABDOMEN" 


493 


ends of the gastro-epiploie arch> one at the origin of the right vessel 
from the gastro-duodenal, and the other near the spleen.” (Ogilvie, 
p. 457, March 9, 1935.) 

After the left and right gastro-epiploic arteries have been tied 
near their origins, the leash of blood-vessels which constitutes the 
pyloric artery is isolated, ligatured, and divided close to the upper 
border of the pylorus and duodenum. The pylorus and the first portion 
of the duodenum are carefully mobilised and the numerous anomalous 
blood-vessels springing from the head of the pancreas are individual!)' 
picked up and ligatured. The duodenum is then dirided and its distal 
end closed at a point | inch beyond the pylorus. This may be effected 
by one of three methods : 

(а) By means of a Friedrich-Petz clamp, whereby the gut is severed 
through the crushed groove between the two rows of clips and the 
distal end invaginated with a series of closely-applied Lembert sutures. 

(б) By crushing the gut with an enterotribe, tying a stout ligature 
around the groove, and, after dividing the gut, invaginating the distal 
closed end of the duodenum with two purse-string sutures. 

(c) By dividing the duodenum between two Pa)T clamps and 
effecting the duodenal occlusion by suturing over the clamp ^rith a 
right-angle continuous suture which is drawn tight as the clamp is 
removed, as depicted in figures 232, 233, 234 and 235. 

The fan-shaped gastro-hepatic omentum is then divided as close 
to the liver as possible, and the coronary or left gastric arter}' is tied. 
Ogilvie lays particular stress upon the necessity of tying this artery 
as close as possible to its origin from the coeliac axis. He writes : 

“ The left gastric is not only the main source of supply of the 
lesser curve, but it anchors the upper part of the stomach to the 
posterior abdominal wall, and it is surrounded by the lymphatic 
glands which drain this part. Ligature of this vessel near its origin 
is essential in cancer surgery, because only after such ligature is it 
possible to clear the lymphatics right up to the cesophageal opening 
in one piece -with the stomach. High ligature is necessaiy' on grounds 
of function as well, because after a Polya gastrectomy the remainder 
of the stomach must be free to lie in a new plane and move in a fresh 
axis. The normal stomach is slimg like a hammock between its two 
openings ; the left gastric artery springs from the centre of this arc, 
and is never pulled upon. The resected stomach hangs like a pendulum, 
vertically from the oesophagus and the peritoneal ligaments round the 
oesophageal opening. If the left gastric arterj' retains any attachments 
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wth the lesser curv’e it becomes an anchor, limiting movements. A 
good many cases of post-operati\’e discomfort are, I helievc, referable 
to such fixation. . . . 

“ Tlie stomach is thrown npwTirds towards the left shoulder of the 
patient, the main arterj* is put on the stretch : a ligature can be 
passed round it, slid down, and tied close to the cceliac axis. After 
such proximal ligature tlic glands and fatty tissue can bo cut away, 
in operations for cancer, right up to the cardiac orifice, and stripped 
downwards, leaving the lesser curve bare to the point of intended 
section.” {Fig, 203.) 
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The stomach is now free and mobile, attached only by the ceso* 
phagxis and the veil-like gastro-splenic omentum, and is ready for the 
application of the Petz clamp. ITiis should he applied obliquely from 
a point on the lesser cur^mture just below the oesophagus, across the 
body of the stomach, to a point on the greater curvature some 2 inches 
or so below’ where the left gastro-cpipioic artery’ was tied. The Petz 
clamp is forced home and the clips arc introduced. 

The stomach is then divided bj' a Post electric cautery’ between 
the rows of clips, and the resected portion, together \vith its attached 
omenta and glands, is removed in one piece. 

The right or upper half of the cut surface of the stomach is then 
c!o.«cd by two or more rows of intemipted Lcinbert sutures, the infoldoc 
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line reaching almost to the oesophagus. The anastomosis of the lower 
half of the stomach to the proximal jejunum is carried out as follows : 
An opening is made in the mesocolon, w-ell to the left of the middle 
colic artery, and through this a fairly long loop of proximal jejunum 
is drawn into the supra-colic compartment. The left-hand side opening 
in the mesocolon is scum to the posterior surface of the stomach before 
the anastomosis is started ; the right-hand leaf is sutured to the anterior 
wall of the stomach after the anastomosis is completed, thereby leaving 
the whole of the anastomosis in the infra-colic compartment {fig. 264). 

The portion of jejimum selected for the anastomosis should be 
some 6-8 inches from the duodeno-jejunal flexure. This loop is clamped 
and after the anastomosis is completed (as in the operation of gastro- 
jejunostomy) theproximal jejunum is then stitched to the closed (upper) 
part of the stomach, reinforcing the suture line and interposing a 
thick valve of gastric and jejunal wall between the outlet of the 
stomach and the proximal loop (fig. 265). 

The jejunum now lies almost vertically and its efferent limb nins 
downwards in direct continuation uith the moutb of tbe funnel-sbaped 
stomach. 

(4) Lalieifs Operation. "UTien undertaking a posterior Polya anasto- 
mosis I have f oxind Lahey’s method of dealing with the proximal jejunal 
loop to be a most satisfactory procedure, and I am grateful to him for his 
kind permission to quote his description of the operation as published in 
Surgery, Gynecology, and Obstetrics, August, 1933, Vol. Ivii, 227-230. 

“ The following plan of management in posterior Polya anasto- 
mosis of the proximal loop of the jejunum to the gastric stump after 
partial gastrectomy has proved useful and satisfactory in our hands. 
Others very probably have employed the same plan, although I have 
not seen it used or described. While I am not interested in claiming 
priority concerning this plan, I do wish to describe it because I trust 
that it may prove as useful to other surgeons as it has in our clinic. 

Follo^ving partial gastrectomy, connection between the small 
intestine and the stomach may be re-established by a variety of 
methods, one of the most popular of which is the end-to-side anasto- 
mosis of the jejunum to the open end of the resected stomach, an 
operation which, in this countrj', is called the Polya operation. 

Various plans and modifications of this procedure have been 
practised. Donald C. Balfour has su^ested that a loop of jejunum 
be brought up over the transverse colon and anastomosed to the cut 
end of the stomach — the ante-colic Polj'a anastomosis. This plan has 
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proved very useful, but it has two possible drawbacks. Occasionally, 
in attempting to carry out this step, I have found the length of the 
jejunal mesentery so short that when it is brought up at a reasonable 
level over the transverse colon to reach the cut end of the stomach, it 
produces such pressure upon the transverse colon tliat, were distension 
to occur in that structure, there would be danger of obstruction. It 
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is tnie, however, that in a large percentage of the cases, the jejunal 
loop can readily be approximated to the stomach without difiicult}, 
so that this plan has been accepted as very useful. The second possible 
drawback Ls, in order that the jejunal loop will reach over the tnin*’* 
verse colon, a long jejunal loop must be used, thus resulting in th® 
dumping of gastric contents into a relatively low segment of the 
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jejunum. In all probability this criticism is not serious, but, other 
things being equal, an endeavour should be made to approximate the 
stomach to the small bowel as near to the duodenum as possible. It 
must be assumed that the farther from the duodenum the point of 
anastomosis between the stomach and jejunum be made, the less 
adapted that segment of bowel will be to receive gastric contents and 
the greater vtU be the likelihood of recurrent gastro-jejunal ulcer at 
the suture line. 

I have always been inclined to use the posterior Polya type of 
anastomosis, passing the loop of jejunum through the transverse 
mesocolon, thus permitting the anastomosis of the jejunum to the 
cut end of the stomach at a level somewhat closer to the duodenum. 
In this manner the occasional difficulty with a short mesentery to the 
jejunum is avoided and approximation to the cut end of the stomach 
is made easy. I do not describe the plan here submitted as an argument 
against the ante-colic Polya plan of anastomosis but rather that it 
may be available for those who are interested and wish to employ the 
posterior Polya type of procedure. 

In the posterior Polya type of anastomosis in partial gastrectomy, 
one of rivo plans may be employed in dealing with the proximal and 
distal loops of jejunum. After the end-to-side anastomosis between 
the jejunmn and stomach, one plan is to suture the slit in the trans- 
verse mesocolon anteriorly and posteriorly to the stump of the stomach 
itself, thus placing the proximal and distal loops of jejunum entirely 
below the transverse mesocolon in the general peritoneal cavity. A 
disadvantage of this method is that if the gastric resection be high 
and the gastric stump short, it \vill be difficult to bring the transverse 
mesocolon up high enough so that it can be sutured to the gastric 
stump without distortion of the transv’erse colon. In some very high 
gastric resections, in our hands, it has proved impossible. 

The other plan customarily employed is to bring both loops of 
jejunum up through the transverse mesocolon, to permit the stomach 
to retract to its natural height, and then to suture the rent in the 
transverse mesocolon about the double-barrelled loop of proximal and 
distal jejunum (fig. 266). The disadvantages of this procedure are that 
the jejunum must emerge from its retro-peritoneal position in the jejunal 
fossa, the afferent loop must ascend through the slit in the transverse 
mesocolon, and the efferent loop must also emerge through the trans- 
verse mesocolon, thus producing a double-barrelled effect with con- 
siderable angulation of the loop of proximal jejunum. Another unde- 
sirable factor in the plan is that it is not possible satisfactorily and 
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accurately to close the opening in the transverse mesocolon when two 
loops of jejunum pass through it. 

By the plan we liave employed and here suggest, an opening is 
made in the transverse mesocolon usually just to the left of the root of 
the ligament of Treitz. In some measure the site of the opening in the 
mesocolon must depend upon the location of the middle colic .artery. 
Through this aperture there is passed a loop of jejunum which is 
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sufllcicntly long so that when the stump of the stomach retracts upward 
into the left h}’pochondrium, there will be no undue traction and tension 
upon the point where the proximal loop of jejunum is attached to the 
cut end of the stomach at the point which marks the lesser cuia'ature. 
I u-i.sh particularly to warn operators who arc not familiar with this 
step that, in order to avoid tension as here described, the proximal loop 
of jejunum must always be a little longer than at first seemed necessary. 
This is extremely important, since, if tbe end-to-side anastomosis has 
already been made and following release of traction upon the stomach 
and the ascent of that organ, there is tension on the upper angle of 
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the suture line due to too short a proximal jejunal loop, a dangerous 
and distressing situation arises (figs. 267 and 268). 

Having satisfactorily completed the posterior Polya anastomosis, 
the plan which I have employed and ^vish to describe is as follows ; 

The ligament of Treitz is cut from its lowest insertion into the 
jejunum, up to its origin in the mesenteric root. This permits of 
mobilisation of the uppermost part of the jejunum, so that the proximal 
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loop of jejunum now anastomosed to the stomach can be passed up 
through the slit made in the transverse mesocolon, and in this way the 
entire proximal loop of jejunum is brought above the mesocolon and is 
excluded from the greater general peritoneal cavity. ^\TiiIe the true 
vascular root of the transverse colon is still above the junction of the 
jejimum :vith the duodenum, nevertheless there is less angulation of 
the proximal jejunum than when the proximal jejunal loop enters the 
greater peritoneal cavity at the jejunal fo^a and is again passed upward 
out of the greater peritoneal cavity through a slit in the transverse 
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mesocolon. It has the additional advantage that now but a single 
segment of bowel, the distal jejunal loop, emerges through the trans- 
verse mesocolon (figs. 209 and 270). Snug suture of the slit in the trans- 
verse mesocolon about the single loop of bowel is thus possible and the 
danger of hernia through this slit is lessened. 

The plan of the placing of the entire proximal loop of jejunum above 
the transverse mesocolon in a posterior Polya anastomosis lias, if any- 
thing, not added to, hut diminished, certain of the technical difficulties 
of this t}’j)e of anastomosis after partial gastrectom}’. In all of the 
cases in which it has been employed, the anastomosis has functioned 
well and any question of the need of entero-enterostomy between the 
proximal and distal loops of jejunum has been eliminated. 

The plan submitted has proved valuable by actual repeated employ- 
ment. It is not suggested that it be employed in preference to other 
methods but it is hoped that it may prove useful to those who like and 
employ the posterior Polya type of ana.stomosis after partial gastrec- 
tomy.” 


TOTAL GASTRECTO.MY 

This operation, in which the whole of the stomach is excised and 
the cut end of the oesophagus is anastomosed either to tlic cut end of 
the duodenum or to a loop of proximal jejunum, must be distinguished 
from that of sub-total gastrectomy in which a portion of the fundus 
and of the greater curvature is left behind. Although total gastrectomy 
was fir.st performed by Conner in 1884, it was not until 1897 that 
Schlatter ])erformed the first successful operation, after which the 
patient lived for 14 montlis. Paterson, in 1909, collected 27 cases of 
total gastrectomy for cancer of the stomach ; of these 10 died as a 
result of tlie operation, and 17 recovered. Finney and Rienlioff, m 
an article which appeared m Archives of Surgery (p. 156, Januar}’, 1929), 
tabulated most of the cases which had been recorded up to that tune. 
They were able to quote 02 cases from literature and added 5 of their 
own. Of these 07 cases there was a 53-8 per cent mortality, but 
there was a higher recover)' with oesophago-jejunostomy than with 
cDsophago-duodenostomy. Roeder, in a comprehensive article which 
appeared in AmiaU of Surgery (p. 221, August, 1933), reported 
88 cases, including 3 of his own, with en operative mortality of 44. 
!.c. 50 per cent. 

Such are tlic facts from literature, but what of the unrecorded 
cases ^ 

It IS not unreasonable to suppose that the unrecorded cases number 
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liundreds, and that the true mortality for this heroic operation is 
in the neighbourhood of 60 per cent- 

Boeder considers that this operation is being performed more fre- 
quently owing to an increasing number of operators, safer anesthesia, 
improvements in operative technique, a w'iser choice of the patient to 
be operated upon, and more thorough pre-operative and post-operative 
treatment. 

A Imowledge that in most instances recurrences following partial 
gastrectomy are found in the region of the remaining portion of the 
stomach or in tlie regional lymph glands compels the surgeon to consider 
■whether the performance of total gastrectomy instead of partial 
gastrectomy would have prevented a certain number of these recur- 
rences. 

Verbrugghen’s interesting work on the intra-mural spread of 
carcinomatous cells shows quite clearly that if any attempt at radical 
cure is to be made, at least 4 cm. of apparently healthy stomach wall 
should be removed together with the primary growth, and in those 
instances where the growth is situated high up in the body of the 
stomach this can really only be achieved satisfactorily by total 
gastrectomy. 

Indications for Total Gastrectomy : 

(1) In cases of localised leather-bottle stomach. 

(2) In cases of generalised leather-bottle stomach where the 
cardia appears to be uninvolved in growth. 

(3) In malignant growths of the fundus. 

(4) In carcinoma involving the upper reaches of the body of the 
stomach, and particularly the upper third of the lesser curva- 
ture, always provided that a healthy area of stomach between 
the uppermost limits of the gro\Hh and the oesophagus render 
the resection feasible, and that other factors are favourable 
for the performance of this extensive operation. 

Pre-Operative Treatment. Much can be done to render some of 
these cases of cancer of the stomach on whom a total gastrectomy is 
contemplated, and many of whom are grave operative risks, fit for 
the ordeal of a severe and protracted operation. The following is a 
brief outline of the pre-operative mecosures usually advised : 

(1) Best in bed for a few days. 

(2) Eradication of oral sepsis. 
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(3) Sunlight treatment. 

(4) Gastric lavage. 

(5) A nutritious diet which includes milk, pre-digested foods, 
large quantities of glucose and other beverages rich in pepsin, 
hydrochloric acid, and vitamins. 

(0) The administration of intravenous and rectal salines, 

(7) Blood-transfusion. 

(8) Stimulation of hepatic and renal function by diathermy and 
other measures. 

The main difliculties of the operation may be summarised as follows : 

(1) The great depth of the oesophagus, and its limited exposure 
even after reflection of the left lower costal cartilages. 

(2) The shortness of the sub-diaphragmatic section of the 
oesophagus. 

(3) The absence of a serous coat on the posterior surface of the 
oesophagus. 

(4) The friability of the walls of the oesophagus. 

(3) The tendency for the oesophagtis to retract into the posterior 
mediastinum. 


Causcjs of Death folloiciiig Total Gastrcciomij. 

(1) Immediate. 

(а) Shock. 

(б) Hjemorrhage. 

(c) Peritonitis from leakage at the anastomotic line. 

(d) Pulmonar}' complications. 

(2) Delayed. 

(a) Ana?mia. 

(3) Recurrence of growth. 


It will be seen from the above that at least three causes of post- 
operative death are due primarily to faulty operative technique, e.g. 
shock, hcemorrhage, and peritonitis, and that anaemia following ojiera- 
tion should be prevented by the administration of pre-digested foods, 
hydrochloric acid, pepsin, liver and stomach e.xtracts, and bloM* 
supporting treatment. AVitb improvements in technique the mortalitj 
will necessarily be decreased to a figure very mucli lower than it is at 
the present moment, i.e. about 50 per cent. 
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(1) Moynihan’s Operation of Total Gastrectomy — Method 1. 

I am indebted to Lord Moyniban for bis kind permission to quote 
verbatim his classic description of the operation of total gastrectomy 
as it appears in his well-knov-n vroik Abdominal Operations {pages 409- 
416, Vol. i, 4th edition, Saunders, 1926). He describes in detail the 
operation he performed upon a patient aged 43 who was suffering 
from malignant leather-bottle stomach. 

He vTites : 

“ The abdomen was opened in the middle line by an incision which 
was about 3 inches in length, sufficient to allow of exploration, but 
which was increased subsequently to a length of 8 inches. At the 
outset there was a very serious difficulty in exposing the stomach. The 
patient was a man who had been stout, but who had lost weight 
rapidly ; the anterior abdominal wall therefore shelved downwards 
from the elevated costal margin in such manner as to make the upper 
part of the stomach appear to be at great depth from the surface. The 
patient, moreover, was not at all comfortable under the anesthetic, 
and I had to wait a long time after opening the abdomen before I 
could proceed with the operation. 

When the stomach was exposed it was seen to be small in size, with 
walls of great thickness and solidity. The whole organ, indeed, felt solid, 
resembling a very large uterus, having thick walls and an insignificant 
cavity within it. . . . The surface was smooth, white, and opaque ; there 
were no adhesions and hut few obviously enlarged glands along the 
cmvatures. Towards the cardiac end the stomach was larger than 
elsewhere, so that the organ had something of the shape of a Florence 
flask ; the larger part, however, was still very much smaller than the 
normal. This being the condition of the stomach it was at once evident 
that the performance of gastro-enterostomy was impossible, for there 
was not a sufficient cavity in the stomach to admit of any anastomosis 
being made. The alternative procedures were complete gastrectomy, 
and either jejunostomy or duodenostomy ; after some deliberation I 
decided in Wour of the former, and I proceeded at once to remove 
the whole stomach. It was at this point that the abdominal incision 
■was enlarged. Hot moist swabs in two layers were then packed into 
the abdomen in the usual manner to isolate the field of operation. The 
stomach was now depressed as far as possible by forcible traction by 
an assistant, and two long clips were applied to the coronary artery 
at its origin from the cceliac axis. The artery was divided between the 
clips and its proximal end was ligatured. The upper and lower coronary 



304 


POST-GRADUATE SURGERY 


groups of glands were detached downwards towards the stoniacli by 
gauze stripping, and the cardiac end of the stomach was demided by 
the same means. The gastro-hepatic omentum was divided after 
ligature as close up to the liver as possible until the upper border of the 
pylonis was reached. Here, by gauze stripping, the pyloric artery and 
the gastro-duodeiial arter}* were exposed as they separately arose from 
the main hepatic trunk. 

The pyloric arterj’ was ligatured and divided, and the finger was 
then passed downwards behind the pylorus and made to present at 
the lower border of the duodenum, where an opening was made in the 
great omentum. Tlirough this opening the blade of a clamp was 
passed upwards behind the duodenum to present above the pylorus. 
When this clamp was closed it lay about 1 inch beyond the pylorus, 
and on the stomach side of it there lay the subpyloric group of glands. 
A second clamp with rubber-covered blades was now applied distal 
to it and the duodenum was cut between them. A single strong catgut 
suture was then passed through the pro.vimal part of the duodenum 
and round the clamp to prevent the clamp from slipping away. The 
distal end of tlic duodenum w'as then closed by a continuous catgut 
suture, taking all the coats, and by a double layer of Pagcnstcchcr 
thread sutures above this. TIic clamp bolding tlie pro.vimal part of tlie 
duodenum was now covered with a gauze swab and was lifted well 
towards the left, exposing the gastro-duodcnal artorj' more con- 
spicuously. The arter)* was ligatured and divided. Along the whole 
length of the greater cur%-aturc the gastro-hepatic omentum was dhided 
at a distance from the stomach of from 1 to 2 inches, so that all glands, 
including one or two dropped glands, were left attached to the stomach. 
The whole stomach was now free, for the gastro-hepatic omentum had 
been entirely divided, the duodenum was severed, and tlie gastro- 
colic omentum ligatured and cut free. The whole stomach hung 
pendulous from the cesophagus. At this point the nn£csthetist was 
asked to flex the patient's neck as much as possible, in the hope that 
this might enable the CD.sophpgus to be pulled downwards a little more 
readily, and it seemed that this hope was fulfilled. The cesophagus 
was dragged upon with a fair clc^e of force until at least J of an 
inch of it was visible below the diaphragm. 

The next step, and the most important and difficult of all, was the 
nnastomo.si3 of the oesophagus to tlie jejunum. The transverse meso- 
colon was already cxpo.scd on its upper siurfacc in tlie wound ; d "'ns 
divided in an avascular area and the upper loop of the jejunum juillod 
through it. A point on this about S inches from the diiodeno-jcjunal 
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flexure was selected for the anastomosis. A piece of it aboixt inches 
in length was laid transversely along a line immediately behind the 
cesophagiis. As it lay there transversely, the right leaf posterior, its 
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upper end was to the left, its lower to the right. The anastomosis was 
now begun by introducing eight light internipted sutures between this 
portion of the jejunum and the ccsophagus (fig. 271). The part of the 
circumference of the jejunum used was that on the surface which was 
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now posterior, and on this surface about | of an mch from the mesen- 
teric attachment. As the sutures were introduced into the oesophagus 
this was made to present and was well exposed by a forcible and con- 
tinuous downward traction upon the stomach. The stomach, wrapped 
in a hot gauze swab, was used, and most cfiiciently used, as a retractor, 
or rather ns an instrument of traction, upon the slightly dilated 
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oesophagus. The helj) derived from this manoDU\Te was far greater 
than could be believed from a mere description. It converted what 
would have been an excessively difficult feat into one of comparativol) 
easy accomjdishmcnt. Eight interrupted sutures then were introduced 
until the whole of the posterior Imlt of the cesophagus was securel) 
attached to the jejumim. In front of these a continuous suture ^^a3 
now introduced, exactly as in the operation of gastro-ent crostornj , 
from left to right ; the needle carrying this suture was then laid asu c 
to bo presently resumed (fig. 272). The attachment of the cesophagus to 
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the jejunum seemed now quite secure on this posterior .'ispect. In front 
of this continuous suture a small ojMjmng was made into the cesophagiis 
and into the jejunum at the extreme left end of this attachment. A 
continuous tlirough-and-tlirough Pagonstecher thread suture was now 
begun and a few turns of the needle taken until the whole length of 
the small openings made had been united. These openings were then 
enlarged little by little from left to right, and as they were enlarged 
their cut edges were sutured by the same continuous stitch (fig. 273). 
Tins sequence of a small incision, a few stitches, slight enlargement of 
the incision, a few more stitches, was continued until the wliole of the 
posterior part of the cosophagus was divided and sutured to the incision 
in the jejunum. Around the anterior wall of the oesophagus the same 
sequence was contimied, the stitch being now changed to the ‘ loop on 
the mucosa ’ form. The result was that the stomach was retained as 


a tractor, drawn" down theccsopbagus until -the last piece was severed, 
and at that moment the line of anastomosis was almost complete (fig. 
274). Finally the outer continuous suture previously laid aside was 
rc.‘*unicd and continued round the anterior surface of tlie cosophagus and 
jejunum to its starting-point, where it was tied and cut short. The 
suture line was now complete. There were, it will be scon, eight inter- 
rupted posterior sutures, intended as anclior sutures, and tlic tuo 
continuous sutures, as in the nsual operation of gastro-enterostomy. 
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A few anterior anchor suture.s 
fixing the jcjumim and the 
cEsophagus to the diaphragm were 
taken and the main part of the 
operation was now complete. The 
great omentum was turned 
ujiwards over the operation area 
and the abdomen closed." 

(2) Total GaMrcdomij — Methods. 

The abdomen is cxjilorcd 
through a long left paramedian 
incision which commences over 
the lower portion of the stcnium 
and proceeds downwards to the 
left of the xiphisternum, then 
slightly outwanls to the junction 
of the inner .and middle tliinls 
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of the left rectus muscle, and downwards in this plane until 
it reaches a point about 2 inches below and slightly to the 
left of the umbilicus (fig. 275). The inner border of the left 
rectus muscle is dissected free from its sheath and retracted 
widely outwards, the posterior sheath of this muscle and the 
peritoneum being incised from the costal margin for the whole lengtli 
of the wound. 

If a better exposure of the oesophagus is desired the xiphistemum 
should be removed, or the left costal margin reflected ns recommended 
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by Marwedel. By this latter method the Gth, 7th, 8th and 0th costal 
cartilages may be mobilised to allow a wide retraction to the left and 
ample exposure of the ccsophagu.s and eanlia, but I am not wholly 
in favour of this procedure for all cases, as it prolongs the operation 
and increases its risks (fig. fJ76). Tctra-cloths are applied to the 
margins of the incision and the wound is protected ^^^th mackintosh 
squares and abdominal swabs in the usual manner, after which the 
wound is widely retracted by means of a large self-retaining retractor 
such ns Bonney’s (fig. 277). 

After the stomach has been carefully examined and it is decided that 
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divided between strong ligatures and the fan-shaped gastro-hepatic 
omentum severed as close to the liver as possible, until the upper third 
of the lesser curvature is reached. The pylorus and the first portion 
of the duodenum are mobilised, the duodenum is crushed | inch away 
from the pylonis, divided, and its distal end securely closed and 
invaginated. The gastro-splenic omentum is separated from the spleen, 
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after -which the stomach is drawn forcibl)* over the left costal margin 
so that the coronarj* artery can be rendered taut and a ligature applied 
close to the point where it springs from the coeliac axis. After the 
coronary arterj* has been divided, the loose fatty tissues and glands in 
the region of the right bonier of the oesophagus and the upper third 
of the lesser curvature are swept domiwards in one mass. Extreme 
care must be taken in ligaturing the coronary' artery not to damage 
tlie right border of the oesophagus or include it in a mass ligatuie. 



This is liable to happen as tlic gastro-hepatic omentum becojnes 
thicker and thicker towards the cardia, and the right border of the 
oesophagus is difTicuIt to distinguish. 

After the anchor of the stomach, i.c, the coronary artery, has been 
dirided between ligatures, the numerous filamentous bands on the 
inferior aspect of the oesophagus should be carefully picked up and cut 
to permit of further mobilisation. 

TJie next step consists of freeing the cesophagus from it.s dui- 
phragmatic foramen and from the last inch or two of the posterior 
mediastinum. An incision in the form of an inverted T is made through 
the peritoneum covering the anterior surface of the oesopliagus, and the 
two peritoneal flaps are picked up with hannostats, retracted, anf 
dissected away with gauze pres.siire. AMien tlic ccsophngcal ojKUung 
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is reacted, a little blunt dissection is made with tbe finger aroimd the 
opening, allowing the oesophagus to be pulled a little farther do\vnwards 
into the abdominal cavity, this being further facilitated by the ana?s- 
thetist flexing the patient’s spine and forcing the chin on to the chest. 
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As a further incli or two of the oesophagus comes into view, the 
left vagus ne^^’e can be clearly seen on its anterior surface as a slender 
white cord or as a plexus of fine filamentous fibres (fig. 278). The right 
vagus nerve is situated on the posterior surface of the oesophagus. 
Both these nen’es are now infiltrated with 1 per cent novocaiue 
and divided, after which the oesophagus can he dra^m down even 
farther. 


TOL. 1 . — S 
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When the a?sophagns has been sufficiently mobilised, the proximal 
jejunum is anastomosed to the oesophagus (Avithout the aid of clumps) 
as in Jloynihan’s operation {fig. 279). 

At the completion of the openition a Ryle or Einhorn tube is 
passed through the nostril and led through the efTerent limb of tlie 
jejunum and used for feeding purposes during the first few days after 
the operation. 


In certain cases of cancer of the stomach, and particularly in 
diffuse Icather-hottle stomach, when ihe intra-abdominal jyorlton ' of 
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the a:soj)liagus may be unusually lonyt Sloynihaids method of using the 
mobilised stomach as a tractor is not essential. Instead, the a?sopliagus 
may bo doubly clamped and cut aw-ny before proceeding with the 
anastomosis. This is performccl as follows ; 

A small cur\’cd clamp with rubber-covered blades is made to grn‘’P 
the CDSophagus just proximal to the proposed line of section, whilst 
another clamp grasps it on the distal (stomach) side, the gut hem? 
divided between these two clamps. The middle portion of the trans 
verse colon is tlien picked up and drawn through the abdoniina 
incision to put the mesocolon on the stretch. A wound is then ma* ^ 
in an avascular area of the mesocolon, and a long loop of pro.tiina 
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jejunum brought through this rent. The length of this loop will yary 
with individual cases, but it should always be long enough to ensure 
that there is no traction on the suture line after the anastomosis is 
completed. An entero-anastomosis, 3-4 inches long, is made between 
the afierent and efferent limbs of the jqunal loop with the object of 
forming a greater food pouch, the apex of the loop being subsequently 
anastomosed to the cut end of the oesophagus. 

Hoffman and Boeder suggest that the stoma of the entero-anasto- 
mosis should be at least 6 inches long 


(fig. 280). The jejunal loops are 
stitched to the rent in the mesocolon 
to prevent traction and herniation. 
The apex of the jejunal loop is then 
brought to the under-surface of the 
cesophagus, and anastomosed to its 
cut end in the following manner : 

The curved clamp on the oesophageal 
stump is rotated so as to bring the 
posterior surface well into view. Six 
to eight interrupted sutures of the 
finest silk or thread anchor the jejunum 
to the posterior surface of the oeso- 
phagus in a line with, close to, and on 
the distal side of the clamp. The 
greatest care must be taken in introducing 
these sutures, as the cesophagus is very 
friable and the sutures readily cut out. 
A posterior continuous Lembert suture 
is then introduced (fig. 281). A small 
incision is made in the jejunum 
through all its walls, its length 
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corresponding to the cut end of the cesophagus. The posterior margin 


of the oesophagus is then imited to the posterior margin of the incised 


jejimum by a continuous throug^-and-through all-coats suture which 


extends completely around the anastomotic opening without change, 
the clamps being removed as the suture turns the comer. The sero- 


muscular stitch is then picked up again and is continued as a Iremhert 


suture which invaginates and gives additional security to the suture 
line. "When this is completed, a few interrupted sutures are introduced 
along the line of anastomosis, and a portion of the jejunum on each 
side of the union is stitched to the diaphragm or remnants of omentum 
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to prevent acute angulation, to iclieve tension on the anastomosis, 
and to keep it immobile (fig. 282). The two peritoneal flaps which 
were raised from the anterior wall of the a?sophagus arc sutured to 
the jejunum in front of the anastomosis to form a barrier between tlie 
peritoneal cavity and the lower portion of the posterior mediastinum, 
alTording also an excellent means of reinforcing the suture line. 



CirracrroMr. 
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If, when the operation is completed, it appears that the transvei^e 
colon is dragging or is likely to drag unduly on the line of anastomosis, 
it is a ^^^sc precaution to anchor the middle third of this portion of 
the gut to the peritoneum of the anterior abdominal wall 
cohjtery). A jejimostomy for feeding purposes may be pcrformcc 
after "Witzers method, the tube being d^a^vn out through a separate 
stab wound (fig. 283) ; but this does not form an essential or dcsira e 
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step in the operation as an Einhorn tube can easily be passed through 
the nose or mouth, through the anastomosis, and be guided into the 
efferent jejunal loop, vrhere it can be kept in situ for feeding purposes 
for over a week and is well tolerated by the patient. The use of a 
tube in this way puts the anastomotic line at rest by relieving tension, 
thus promoting its rapid healing. 

The abdominal wound is closed in the usual manner, and tension 
or supporting sutures are introduced to guard against the possibility 
of bmrst abdomen. 


(B) Sarcoma op the Stomach 

Incidence. Ewing considers that 1 per cent of all gastric tumours 
are sarcomatous. Haggard found 244 cases of sarcoma of the stomach 
reported in literature, of which 107 were operated upon, the remainder 
being undiagnosed until post-mortem examination. D’ Annoy and 
Zoeller {Amer. Jl. Surg., Vol. ix, 1930) collected 355 cases, and agree 
•with Euing that the incidence is 1 per cent of all stomach tumours. 
Anschutz and Konjetzny estimate the incidence to be somewhat 
higher — 2 per cent. 

Waltman "Walters states that at the Mayo Clinic sarcoma of the 
stomach occurred in the proportion of 1 case of sarcoma to 159 of 
carcinoma between the years 1908 and 1920. Other authors give the 
ratio as 1 to 200. 

Age Incidence. Sarcoma of the stomach occurs at an earlier average 
time of life than carcinoma of the stomach, the commonest age being 
40 years or thereabouts. 

Pathology. Three varieties are described : 

(1) Intra-gastric. 

(2) Extra-gastric. 

(3) Gross sarcomatous infiltration of the stomach, resembling 
linitis plastica. 

Of these types extra-gastric tumours are more common than intra- 
gastric, whilst the infiltrating variety, which is of much greater malig- 
nancy, is couunoner than either. Bertrand, in 70 cases of this disease 
collected from literature, found 4 of the intra-gastric, 31 of the extra- 
gastric, and 35 of the diffuse infiltrating types. 

iletastases are found in about 30 per cent of the cases examined at 
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autopsy, and occur in tlic abdominal l)Tiiph glands, liver, and distant 
organs. It should be noted, therefore, that in about 70 per cent of 
cases of gastric sarcoma the growth is confined solely to the stomach, 
and consequently the results following wide removal of the growili 
should bo ver}’ satisfactory. 

The inlra-gasiric types arise in the submucous coat, and in addition 
to having a limited lateral spread their main direction of extension is 
towards the lumen of the stomach. There they may forra large circular 
submucosal tumours which sometimes become pedunculated. The 
mucous membrane is tightly stretched over the groudli and may 
ulcerate and bleed profusely. Rlicn the growth is situated near the 
pylorus and has a long pedicle it may cause a “ ball-valvo ” pyloric 
obstniction. The grou-th is histologically a fibre- or spindle-ccllod 
sarcoma and is of low malignancy. 

The exlra-gastric types originate in the subserosa and grow away 
from the stomach towards the general peritoneal cavity. They involve 
only a small portion of the stomach wall and often become peduncu- 
lated. They frequently attain a large size and form hard, circular, 
frccIy-moval)lo abdominal tumours. Tlie pedicle by wliicli the growth is 
attached to the stomach may become verj’ attenuated, and it is even 
possible for such tumours to be cut adrift fron\ their origin and to bo 
caught up in coils of intestine or to migrate into the pelvis where they 
may be mistaken for uterine fibroids, inien situated on the Ie.sscr 
curvature they grow in an up^vard direction towards the liver between 
tlie layers of the gastro-hepatic omentum, whilst when springing froni 
the greater curvature they may lie between the layers of tlie gastro- 
colic omentum, fill the le.sscr sac, and possess some of tlie clinical 
features of a pscudo-pancreatic cyst. 

GTo^vths of this 1)^)6 often undergo cystic degeneration, and 
hemorrhage into the tumour mass frequently occurs. They may cause 
confusion in diagnosis and have been mistaken for the liver in Banti s 
disease, for pancreatic cyst.s, mesenteric cysts, liydatid cysts, cystic 
swellings of the kidiic}’, ov.uian c^'sts, or uterine fibroids. 

On e.xjiloratory operation they often appear at first sight to he 
inoperable owing to the jiumerotis vascular adlicsions by which they 
are surrounded ; but they arc, in fact, easily dissected out after thc'O 
adhesions have been separated. 

Tlicse tumours arc only locally’ malignant, and the prognosis follow- 
ing their removal is very' good. 

The infillratwg types of sarconwta are round-celled growths, which 

rapidly c.xtend in the submucous coat in a manner similar to that which 
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occurs in leatlier-bottle stomach, and eventually involve a large portion 
of the stomach. It may be very difficult, both from macroscopic and 
from microscopic examinations, to differentiate between a diffuse 
sarcoma of the stomach and carcinomatous linitis plastica. 

Diagnosis. A correct pre-operative diagnosis is rarely made. On 
X-ray examination the intra-gastric type is often diagnosed as carci- 
noma of the stomach or simple tumour. As previously stated, the 
extra-gastric types may be mistaken for cysts or tumours of the 
pancreas, liver, Iddney, ovary, or uterus ; whilst the diffuse infiltrating 
sarcomata of the stomach resemble linitis plastica in its clinical, radio- 
logical, and pathological features. 

Treatment Nearly 70 per cent of these tumours prove to be 
resectable. With the intra- and extra-gastric forms large resections 
are, as a rule, unnecessary. After carefully ligaturing off the surround- 
ing adhesions, extra-gastric growths are shelled out from their vascular 
bed. The area of attachment of the pedicle to the stomach is examined 
to determine as far as possible the amoimt of stomach wall involved 
in growth, and the extent of the implication ^vilI decide the amount of 
stomach to be removed by wedge-excision. The resulting gap is closed 
with a series of continuous sutures in such a manner that no appreciable 
narrowing results and there is no tension on the suture line. 

This operation of removal of the tumour with wedge-excision of 
the stomach wall is also applicable to intra-gastric growths which have 
a narrow pedicle. "NMiere the pedicle is broad, the tumour sessile, or 
where a considerable portion of the stomach wall is infiltrated, partial 
gastrectomy is to be preferred. 

The late results are favourable. This is shown by the result of 
38 cases operated upon at the Mayo Clinic of which 12 remained cured 
over a period of one to nine years or more. The operative mortality 
in tliis series was 13 per cent. 


(C) Innocent New Growths of the Stomach 

Innocent new growths of the stomach are rare. Figures from the 
Mayo Clinic show that less than 0*5 per cent of gastric tumours are 
benign. A^Tien developing in the body of the stomach they do not 
cause symptoms until they have attained a large size. On the other 
hand, benign growths situated in the pyloric segment may at quite an 
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early stage produce pyloric obstruction, or even intussusception or 
volvulus of the stomach when the gro«'th is forced into the duodenum. 
In such cases a portion of the stomach wall may become strangulated, 
and may even perforate, giving rise to general peritonitis. 

All innocent growths of the stomach arc apt to produce attacks of 
coHck)’ pain, occasional sharj> bouts of vomiting, and hajmorrhage 
which may at times bo very profuse. These tumours originate in any 
of the layers of the stomach, and either remain restricted to one layer 
or spread beyond it into some other portion of the stomach. They 
are generally submucous, sessile or pedunculated, and freely movable. 
They frequently form rounded or flat tumours which jjroject into the 
stomach cavity or into the peritoneal cavity. The majority of benign 
tumours develop in the pyloric region, and arise from the anterior or 
po.sterior wall, showing a predilection for the zone of the greater 
curN’ature. They vary in size from i to 18 inches in diameter, and 
are all prone to undergo malignant degeneration. Many fathologkal 
varictm are described, such as : 

(1) Myomata. 

(2) Fibromata. 

(3) Adenomata. 

(4) Lipomata. 

(5) Angiomata. 

(G) Gastric pol)*posi.s. 

(7) Cysts. 

Myoimta. Thc.se are the commonest innocent tumours and rank 
third in importance among the growths of the stomacli. They are 
.single, vRri!ih}e in size, occur ehieSy in the pyhrh region, wwy 
be se.ssile or pedunculated, and intra- or e.vtTa*gastric. Wien the 
fibrous stroma is very marked they are termed fibromyomuta. They 
may undergo myxomatous or sarcomatoxus degeneration. TJiey do not 
cause luemorrhagc until their imicoua-covcred surface becomes ulcer- 
ated, when hfomatemesis anti melrena may bo severe, inion situated 
in the pyloric segment of the stomach they may cause a hall-valve 
obstruction, or even produce intussusception when the tumour is 
dragged into the duodenum and pulls the .stomach wall with it. 

Those of the e.xtra-gastric tj-pe originate in the .sub«cros.i and 
spring from the greater curvature. They may fonn largc^ oval 
or .sjdicroidal lohulatod abdominal tumours, causing great diflicult) 
in tliagnosis. 
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Fibromata. These are exceedingly rare. They usually originate in 
the pyloric region, and may be sessile or pedunculated. 


Adenomata. These are gastric 
polypi which may be single or 
multiple. They form roimded 
sessile or pedunculated tumours 
(fig. 284). Stewart found that 28 
per cent of pclj-pi of the stomach 
were associated with carcinoma, 
but only 4'9 per cent of car- 
cinomata were associated with 
poVypi. Benedict and AWen, in 
a series of 17 cases of gastric 
polypi which were giving fairly 
severe symptoms, found that 
there u’as microscopical evidence 
of potential malignancy in 7 
cases, i.e. an incidence of 41*2 
per cent. They also state that 
Sliller, and Eliason and B'right, 
after searching extensively in 
many microscopical sectiona 
taken from adenomatous polypi, 
found carcinomatous change in 
8 of 23 cases, an incidence of 35 
per cent. 

BTien a portion or the whole 
of the gastric mucous membrane 
is studded uitli closely packed 
adenomata the condition is 
termed polyposis. The massive 
cauliflower (or polypoid) car- 
cinomata probably originate in 
polypi whicli are situated in the 
region of the greater curvature, 
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or Sto«\(7h. fro'j tue Mrcois SrsrArE or which 
TUEKE SrRtSO X SCHBER Or LOBCUTED 1»E1>CX. 

CCUTEII roLVPOlB OnOSTHS, 

Hoynl Colleji of Svrjronn^ 





522 rOST-GR.VDUATK SURGERY 

the slo\viiess of their growth, their unusual position, and the frequent 
absence of secondaries in the glands until the disease is far advanced, 
suggesting this possibility*. 

Lipomala. These fonn lohulated yellow submucous or subperi- 
toneal tumours and give rise to but few symptoms. 

Afigiotnala. These form round, soft, mobile, sessile, submucous 
tumours. They arc dark red or black in colour, often undergo sarco- 
matous degeneration, and bleed freely when the surface of the tumour 
becomes ulcerated. 

Ga'itnc Polyposis. In this disease a localised portion or the ^YboIe 
of the mucous surface of the stomach becomes studded with numerous 
polypi. The condition is exceedingly rare, and Sinclair {Br. Jl. Sury., 
Vol. X.X, p. G45, 1033) estimates that less than 100 cases have been re- 
jKnted to date. In 1919 Balfour considered it to be the rorest of all 
benign tumours, and stated that in 8000 operations performed at the 
Jfayo Clinic for gastric lesions, gastric polyposis had been found in 
only one instance. Brunu and Pearl (Surg., Gyncc., and ObsU, 559, 
Xov., 1920), collected 84 casc.s and included 5 of their own. 

I operated upon a case in 192C, a man of 43, who wa« referred to me as sufferins 
fiom cancer ol tlie stomach. At operation, the stomach, which fell doughy, wa^ oj«o«I 
and explored through an incision made in the anterior wall, hut owing to the diffu«c 
and almost universal implic.vtion of the mucous membrane with clo«oly packed 
polypi I deemed it umvl^e to attempt total gastrectomy, and nothing further wa< done 
apart from removal of a Bmall segment of the mucou*) membrane for microscopical 
examinatjon. The pathological report confiimwl the operative diagnosis of potypo»i‘'. 

This patient is alive to day, bat complami of epigastric pain, anore.ti8. and bouts 
Ilf vomiting. 

Gastric polyposis is not a pathological entity, ns polypoid masses 
may be either neoplastic or inflammatory in origin ; in fact, many 
regard the adenomatous mas.«c5 as being secondary to chronic h)*pcr- 
trophic gastritis. In one variety there arc a large number of discrete, 
jwduncuiated or lobulatcd tumours, whilst in the other tlie inas.'scs 
appear to be almost confluent and fonn a well-demarcated plaque. 

The disease may be localised or generalised ; in the forowr con* 
dition the poly^poid masses arc segregated iti the pyloric segment ami 
along the greater curvature, wherc.as in tlie latter type the whole 
mucous .surface is implicated. 

At oj»orati«n doughy, wonn-lifcc masses may he felt in the .stomach. 
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and when the viscus is opened the “ warts ” may be seen closely packed 
together, forming either a velvety red plaque or a group of discrete 
polypi which vary in size from that of a pea to that of a cherr}’. The 
mucous membrane is dra^vn into large folds which superficially resemble 
the convolutions of the brain. The polypi are papillary adenomata 
which are composed of columnar epithelial cells arranged in well- 
formed acini which are supported by lax connective tissue stroma. As 
stated above, they may cause profuse bleeding or undergo malignant 
degeneration. 

The disease may give rise to no characteristic symptoms, but as a 
rule there is a long history of chronic dyspepsia, anorexia, epigastric 
pain or discomfort, vomiting of large quantities of blood-stained mucus, 
and anajinia. Free hydrochloric acid is absent in about 95 per cent of 
these cases. X-ray examination will show the characteristic mottled 
appearance or numerous interrupted filling defects. These irregular 
defects in the contour of the stomach are due to the indentation of 
the polypi. 

With regard to treatment, partial gastrectomy is advised for the 
localised variety when the tumours are confined to the pyloric region 
of the stomach, ^^^len, however, the disease is generalised the treat- 
ment should be the same as that recommended for chronic gastritis, 
including frequent gastric lavage, the administration of hydrochloric 
acid, and a bland nutritious diet. 


Cysts of the Stomach. These, which are of no surgical importance, 
may he enumerated as follows : 

(a) Betention cysts. 

(b) Hjemorrhagic or traumatic cysts. 

(c) Degeneration cj'sts. 

(d) Lymphangiomatous cysts. 

(c) Dermoid cysts. 

(/) Hydatid cysts. 


Symptoms of Innocent 2^ew Groicths of the Stomach. It is rare for 
the symptoms produced by benign tumours to be sufficiently 
characteristic to allow of a positive pre-operative diagnosis. Symptoms, 
when present, usually suggest that the patient is suffering from chronic 
gastritis, chronic peptic idceration, malignant growth of the stomach, or 



524 


POST-GRADUATE SURGERY 


fcome grave form of anrcniia. The symptoms of cll innocent tumours of 
the stomadi may be grouped conveniently together as follows : 

(1) Epigastric DUcomJort and Pain. This is variable. Witli the 
large extra-gastric tumotirs there will be n sensation of dragging, 
weight, or discomfort in the region around the umbilicus. TJie symp- 
toms of pyloric growths often mimic those of chronic duodc!\al ulcer, 
whilst pedunculated grondhs in this region may give rise to colicky pain 
somewhat similar to that produced by gall-stones. 

(2) As chronic ga.stritis is frequently associated with 
benign gastric tumours, there is often vomiting of large quantities of 
mucus or blood-stained mucus, this being followed by a certain degree 
of relief from the epigastric cUscomfort. 

IVitli pedunculated growths in the pyloric segment obstruction 
may be intermittent. \Micn tbc growth is impacted in the pyloric 
canal vomiting nill occur ; when the tumour falls back into the cavity 
of the stomacli vomiting ceases and there is immediate relief from 
pain, the long pedicle which attaclics the growth to the stontacli 
being responsible for tliis ball-valve action. 

(3) Ilrtimtmcjsis and MeWna. Bleeding which at times may be 
YCT)* severe docs not occur until the mucous membrane over the gTO\\th 
Iia.s become ulcerated. A grave anremia may result from a slight but 
continuous los.s of blood. Occult blood is frequently found in the stools 
of patients sulTcring from innocent growths of the stomach. 

(4) Loss of Appetite, Owing to the accompanying chronic gastritis 

and frequent absence of hydrochloric acid in the gastric juice, there 
may he loss of appetite. 


0,1 physical examination nothing wll as a ndo he discovered 
on abdominal palpation. Occasionally, however, a freely movable 
tumour may le felt in the epigastrium whicli should always rais^' 
suspicion of benign growth of the stomach. M'here an extra-gastric 
tiimour becomes fixed by adhesions, the overlyng area will he tender 
on palpation. 

A.s previously stated, occult bIoo<I tc.st.s arc often positive, and a 
te.st meal will frequently show that there is absence of hydrochloric 
acid. On X-ray examination of the stomach after the adniinistiiition 
<if a barium meal, liUing defects which simulate tho'c fovind in cases of 
carcinoma of the stomach uill often be noticed. Tlie large rounded 
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pedunculated tumours present no difficulty in diagnosis as they pro- 
duce filling defects •u’hich have smooth, clearly defined outlines. W^ile 
on screening there is delay in emptying with large tumours of the 
stomach, with small tumours which produce irritability of the stomach 
the peristalsis is vigorous and emptying is rapid. 


Treatment of Innocent New Groictks of the Stomach. 

(1) Of the large single ‘pedunculated tumours icith a narrow base of 
attachment. 

(a) Intra-gastiic. An incision should be made through the anterior 
wall of the stomach to espose the tumour. Its base should be very 
carefully palpated to determine whether there is any induration, as 
this, when present, unll denote, or at least suggest, that the tumour is 
xmdergoing malignant degeneration. If the base of attachment is small 
and there is no induration, the tumour can be removed by wide excision 
of its base together with a margin of healthy mucosal tissue, the 
resulting wound in the mucous membrane being closed with a series of 
interrupted sutures. If, on the other hand, there is definite induration 
at the base of the tumour, a still wider segment which includes all the 
layers of the stomach wall is excised, together with the tumour. 

{b) Extra-gastric. As these tumours often imdergo sarcomatous 
degeneration, a V-shaped portion of the greater curvature should be 
removed aroimd the point of attachment and the aperture closed with 
three tiers of sutures. 

12) Of APssiJe fj/mows. BTien these occur in the pyloric 

segment of the stomach, partial gastrectomy should be performed. 
When they occur in the body of the stomach, however, local excision is 
usually sufficient. Mliere any doubt exists as to the benignity of the 
growth, a wide resection, often amounting to partial gastrectomy, 
is always preferable. 

(3) Of multiple tiunoiirs. Wlien these are grouped in the pyloric 
portion of the stomach partial gastrectomy should be imdertakeii. 
When, however, the whole lining of the stomach is involved total 
gastrectomy is the only possible method of dealing radically with the 
condition. 



CHAPTER VIII 

The Author's Technique of the Pean-Billroth I Oreration 

bj' 

Enrique Fixochietto 

There are many methods of performing a partial gastro-duodenal 
resection, and the operation which I am about to describe can be 
undertaken in 70-S0 per ccntofpastric and duodenal ulcer cases. During 
the last ten years I have practised it on nearly four-hfths of my cases, 
and I have been entirely satisfied with the immediate and late results. 

This operation was performed for the first time by Peon, in Paris, 
and Billroth, in Vienna, within a few weeks of one another. Latin 
authors call it Fean’s oporatioo, but it is more generally knomi through* 
out the world as the Billroth I. I give credit where credit is due, end 
consider tliat it is more correctly termed the Pean-Billroth I operation. 

Pean and Billroth performed an economic rei^ection, limiting 
themselves to what was, in fact, nothing more than a pylorcctomy. 
Nowadays, however, the excisions arc very e.xtensive and include at 
least 3-4 cms. of tlie first part of the duodenum, the pylonis, the 
vestibule, the greater part of the lesser curvature of the stomach — or 
oven all of it, and approximately two-thirds of the greater curvature. 
But the extent of the resection is partly governed by the position and 
nature of the pathological lesions encountered at operation. 

In modern times von Ifabcrcr has been tlie champion of this type 
of operation. It now has many advocates, and appears to he increasing 
in jKipularity. 1 have made one or two modifications in the tcchnifiuc 
which I consider to be important feature.s, and these I will describe m 
detail. 

The danfjers of the operation are those usually encountered m any 
gastric operation, hut the two most important arc hmmorrhage and 
infection. 

Infection is due to contamination of the wound or jx'ritoiie.'il cavity 
during the process of operation, or nftenvards through a leak from an 
incRcctivcly njiproximatcd suture line. 1 attach great ini|>ortnnce to 
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ireful and scrupulous hemostasis during every step of the operation, 
id consider that quite a number of lives are lost through the oozing 
hich may result from severed adhesions and raw surfaces which are 
nperfectly ligatured. This blood-letting from many small points is a 
reat cause of shock or plastic peritonitis. 

The preparation of the patient and the post-operative treatment are 
3 important as in any other abdominal operation. In practically 
11 my cases I use local anajsthesia. Formerly, besides the infiltration 
i the abdominal wall, I used splanchnic anaesthesia after the method 


a 
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escribed by Braun. But for the past four years I have abandoned this 
itter procedure in favour of a more simple “ creeping ” local analgesia 
f the omenta, which I have found to be even more satisfactory. 

Fig. 285. This is an illustration of the syringe I now use for local 
nrasthesia, and which is known as Schimmclbusch’s syringe. It is 
lade for me by Collin, of Paris. It is a very convenient syringe and 
an be used with one hand only. 

Every surgeon has his pet instruments ; in fact, some of us find it 
mpossible to operate without them. I have had a number of instru- 
ments specially adapted for my own use in abdominal work, and those 
made for me by Collin are particularly good. 

I explore the abdomen through a mid-line incision which starts 
tbii of th/i and. thA ij.mhiluuL'?.. 

U the completion of the operation this incision is closed with a strong 
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cafgut suture wliich embraces all the layers of the abdominal wall in 
this region, except the skin, which I approximate with intcrrujtted 
linen thread sutures and Michel clips. 

Fig. 286 is my twin clamp, which has a simple device for adjustment 
by means of a screw fixed to one of its blades. This screw, which works 
on an inclined plaiie, permits of the clamps being easily adjusted so that 
tliey lie clo'^e together in any desired position. 




I 






Fig. 287. Tliis is the author *s duodenal clamp which has one of its 
blades in tlie shape of an oar. M'ljcn this is accurate!}’ applied to the 
(Inodenuin and rotated, the posterior surface of the gut is thrown into 
a prominent fold which facilitates the introduction of the puturo.s 
{‘ce figs. nos. 310, .313 and 314). 
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Fig. 288. This I call a non-slipping clamp. One is applied to the 
stomach and one to the duodenum, prior to resection. They have on 
one edge of each blade numerous serrations which prevent the tissues 
from slipping from their grip. The one applied to the stomach is placed 
just distal to the proposed line of section. The position of these clamps 
is shown in figures 309, 311, 312 and 315. 
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Fig. 289. A needle-holder, 18 cms. long, which can also be used for 
deep ligatures. This is a modification of Schoemacher’s needle-holder. 
At the end of one blade it carries a spur, and on the inner side of one 
of the finger-rings there is a small spring which holds both ends of the 
ligature. The smaller needle-holder is used for holding very delicate 
needles threaded with fine sutures (figs. 313 and 314). 

Fig. 290 shows the surgeon’s table with all the instruments in their 
correct positions for use. On the right arc swabs and two pairs of 
gloves. The surgeon changes his gloves on completion of the anasto- 
mosis and again just before closing the abdominal wall. All the needles 
are threaded before the operation is begun. There are four straight 
intestinal needles, two curved ones holding fine catgut, and two others 
threaded with silk or cotton thread. 

The instruments comprise scalpels, dissecting forceps, scissors, 
needle-holders, two ring forceps, and the triangular forceps of Duval. 
There is one pair of forceps, the blades of which are covered with a 
small swab. This is dipped in iodine to touch the mucous membrane 
after resection. 

There arc also on the surgeon’s table curved mosquito forceps, two 
curved Kocher forceps for ligatures, three Kocher forceps, a local 
anaesthetic outfit, the author’s duodenal clamp, two non-slipping 
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clamps, and the two portions of the twin clamp. The T-forceps arc 
used for intestinal suture, but not in the operation I am about to 
describe. 

Fig, 291. The assistant's table with instruments placed in their 
correct positions. On the left of the picture u-iJl he seen scrcinl pairs 
of cotton gloves. To the right, commencing below, four Koclier 
forceps, a pair of Fambojiif retractors, strong scissors, three vaginal 
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retractors whicli are used for abdominal work, a pair of lozenge-shaped 
forceps, and one pair of large curved Kocher forceps for passing ligature 
threads. G=long narrow paper envelopes containing the ligatures — 
silk or cotton thread. 

Tig. 292. A tray for soiled instruments. This tray lies on a special 
towel on the patient’s thighs. 

Tig. 293 shows the position of the surgeon, his assistants, and the 
instrument tables. The surgeon can be identified by means of his 
head-lamp. 


OPERATION 

After opening the abdomen and completing the anaesthesia, a general 
exploration of the abdominal viscera is carried out, and much time is 
devoted to a most scrupulous examination of the lesions that are 
found. 

The whole stomach and duodenum are very carefully inspected 
-and palpated. If there is an organic lesion, such as a chronic gastric 
ulcer situated on the lesser curvature of the stomach, the degree of 
fixation and other changes that have occurred are very carefully noted. 
If a chronic ulcer is present one must determine whether it is adherent 
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upwards and towards the left, and whether or not it has formed hindin" 
adhesions to tlie left lohe of the Hver, or lias even penetrated this 
organ. 

If tliere is a chronic duodenal ulcer anteriorly placed, the extent o{ 
the cicatrisation, of the deformity of the bulb, and of the surrounding 
adhesions is easily discerned. The attachments of a duodenal ulcer 
situated on the posterior wall are, however, sometimes impossible to 
gauge until a dissection of the parts around is well advanced. 

tVlion cancer is present in the pyloric region or in the lio<ly of the 
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stomacii its extent, mobility, and lymphatic involvement are deter- 
mined before deciding upon the type and extent of resection most 
suitable under the circumstances. 

The first step in the operation consists of examining the posterior 
wall of the stomach through an opening in an avascular area in the 
middle of the gastro-colic omentum. All adhesions which are present 
between the posterior wall of the stomach and the stomach bed are 
divided between two ligatures. By dividing all the adhesions the entire 
posterior wall of the stomach and the pancreas can be explored, and 
if a penetrating ulcer is present its extent can be ascertained. 

In cases of chronic duodenal ulcer, when the duodenal bulb is 
distorted and scarred it may be partially covered by a mass of sero- 
vascular membranes. Some of these adhesions are membranous, 
or even ligamentous. Being very vascular they require most careful 
division and ligature. 

Some duodenal ulcers may form large inflammatory tumours and 
produce gross distortion, deformities, and tight strictures of the 
duodenum. The adhesions in such cases often anchor the duodenum 
upwards towards the liver or backu-ards towards the posterior abdo- 
minal virall. They often involve the head of the pancreas which becomes 
very much indurated. 

The duodenum maybe so inextricably welded to the pancreas that 
separation of the two viscera becomes a physical impossibility, and the 
radical operation has to be abandoned in favour of some simple drainage 
operation such as posterior gastro-jejunostomy, oran exclusion operation 
after the method of Hans Pinstercr, of Vienna. 

There are a number of cases in which conditions at first sight would 
seem to preclude the performance of any resection operation, but where 
patient dissection and freeing of the adhesions, and mobilisation of the 
duodenum ^vill render the P^n-Billroth I operation po-ssible. The 
difficult cases are those in which inflamed lymphatic glands are found 
along the lesser curvature and along the inner border of the diiodemun, 
and in which the inflammatory tumour distorts the gut and drags the 
thickened omenta with it. 

Through the opening in the gastro-colic omentum which has been 
used for exploring the posterior aspect of the stomach and pancreas, 
the pancreatico-duodenal angle is inspected. Adhesions here are often 
very thin and permit of easy separation. If a posterior duodenal 
ulcer is present its attachments can easily be identified when this angle 
has been well cleared. 

The exploration of the duodenum is not complete imtil we have 
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freed its outer border, wldcli is so often fixed by means of thick sero- 
vascular bands. Tiie Pean-Billroth I operation can only bo performed 
when the dnotlenuni has been completely freed and mobilised. I con- 
sider this mobili-sation of the duodenum to be the most important step 
in the operation, and in order to overcome tbis displacement of the 
organs to the right I have often been obliged to alter tlie classical 

technique described manv 
years ago by Kocher. 

i’i^.294. Instead ofdis- 
secting tbe peritoneum aiul 
the outer border of the 
duodenum, I commence by 
severing tbe filamentous 
bands and adhesions over 
the very middle of t!ie gut 
by means of o blunt instru- 
ment, and by enlarging the 
opening thus made both 
upwards and downwards. 
Along this outer border of 
the duodenum the mobili- 
sation proceeds until the 
colon is displaced down- 
wards. The duodenum, 
when freed, can be turned 
over and carrie<l towards 
the middle line. Rebind 
it can be seen the inferior 
vena cava in all its width 
r^s and about 7-8 cms. of 

its length. The adhesions 
and bands are firmer and more vascular at the upjwr part, wlicre 
most of them require two ligatures. The freed duodenum j>ernuts 
of a mote thorough examination of any duodenal ulcers which 
may lx: present, of the head of the pancreas, and of the structtirc.s 
contained in the right border of the pastro-hepatic omentum. R 
is vorj’ dangerous to remove any portion of the pancreas whilst 
resecting a peptic ulcer ; if, therefore, an ulcer has penetrated the 
pancreas it is best to sacrifice a portion of gtit and to leave the ulcer 
attached to the pancreas, rather than to ottempt local e-xcifion of a 
portion of tlie gland. 
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III actual practice, if I cannot free the duodenum utU away from 
tlie gland, I oRen desist from this tj'pc of operation. 

Reforc proceeding further with the operation and after ensuring n 
complete luomostasis, I place a gauze swab to cover the raw surface 
wliich lias resulted from the mobilisation of the duodenum, and this 
swab I leave in position, not removing it until the operation is ne.irly 
complete. 

Next comc.s the division of the right part of both omenta. Ligatures 
are placed on each ve.ssel before it is cut. The vessels arc tied in con- 
tinuity. The vessels attached to that portion of the stomach or 
<luodcnum about to be resected are ligatured and tied with two knots, 
and a little furtlicr away two ligatures arc placed on the same vessel, 
each tied with three kmots. 

Fig. 297 shows tliese three ligatures applied and about to be divided 
^Yith scissors. Yo forceps are used m picking up blood-vcssch as they 
are a hindrance. 

At the completion of the operation I make quite sure that there is 
not a single bleeding point anywhere, and this method of tying blood- 
vessels in continuity ensures a bloodless field. 

I use cotton gloves over the rubber ones to enable me to tighten 
the knots more securely, and also to prevent the ligatures from 
slipping. 

In order to avoid excc.ssivc handling and exposure of the ligattiresi 
Dr. Ricardo Finochietto and 1 have devised tlie plan of having the 
ligatures cut into uniform lengths of 32 cms., and placed in paj)or 
sheatli.s which liave been sterilised in an autoclave (figs. 295, 290 
and 291, g.). 

Figs. 295 and 290. "Wlien ligaturing the omenta I make an opening 
in a non-va.scular region, through which my assistant pas'ses the onil 
of the thread \%'ith tlie tip of the long Kochor forceps. Tliis thread I 
pick up and tie. 

Fig. 297. The portion of omentum containing the ligatured hloo<l' 
vcs.-els IS divided with scissors, leaving enough tissue on eitlier .«ide to 
prevent i\ny slipping of the ligatures. 

Fig. 298. {See also fig. 305.) For the ligature of the smaller 
the surgeon pa'^ses two forceps under the vessel, one being used to pick 
uj) the end of the thrcad.s which arc handed to him, and the other being 
kojit ns a guide. 

Fig. 302. For tlie very small vessels encountered during tlie separa- 
tion of the duoilenum, air\'cd mosquito forceps are used. They pick 
up the jioints of the blood-ve.ssels which are immediately ligaturoil. 
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Figs. 290 , 300 (Htd 301. The ligature of the omenta commences at the 
original opening in tlic gastro-colic omentum, and, working towards the 
riglit, the blo(Kl-vessols are picked up ns they are encountered, one by 
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one, and ligatured. As the ligaturing proceeds toirards the diiodenum 
the blood-vessels are tied very close to the gut. The vessels on the 
lesser curvature and those situated upon the upper and outer border 
of the duodenum are sometimes difficult to secure owing to the 
inflammatory reaction which may be present. Again, they are deeply 
placed. The mobilisation of the duodenum, however, greatly facilitates 
the application of the ligatures. Before proceeding -with the division 
of the left half of the omenta, the whole of the posterior surface of 
the duodenum to be resected and used in the anastomosis must be 
freed so that the anastomotic sutures may be inserted mthout the 
slightest degree of tension. 

In cases of gastric ulcer or where the duodenum is mobile, no 
difficulty will be experienced in isolating and ligaturing the vessels in 
the region of the pylorus and duodenum. "WTieii a duodenal ulcer is 
present the duodenum must be separated irom its posterior attach- 
ments for 18-20 mm. beyond tlie ulcer. 
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Fig. 30*2. As the space between the head of tlie pancreas and the 
duodenum is narrow, every care must be taken not to injure the 
j)ancreas wlicn separating the two viscera. The dissection of the 
duodenum from the pancreas is carried out by means of a sliarp 
scalpel, ^\^len a penetrating ulcer is found it may be deemed advisable 
to excise the ulcer, leaving the ulcer crater adherent to the pancreas. 
In verj* difTicult cases I have found it easier to commence by dissecting 
the affected zone in a concentric manner, that is, by gradually separ- 
ating the upj>er and inner sides and by burrowing u*ith the point of 
the scissors or with a dissector both from below and on the 
outer side of the gut, and then in .between healthy pancreas and 
duodenum. 

This concentric dissection may be tbe only way of obtaining a clear 
view of the ulcer and permitting of an easy separation of the ulcer from 
the pancreas. 

A series of membranes, like thick veils, bridge the space between 
the head of the pancreas and the duodenum. Some of these mem- 
branes start in front of the duodenum and continue dowmwards over the 
transverse mesocolon. If these are cut the inner border of the duodenum 
suddenly becomes ^^sible, and by using the points of the Mayo scissors 
as a dissector, opening them and closing them, a cleavage is made 







542 


rOST-GRADUATR SURGERY 


between the very small bloo<l*vcsscls crossing between the duodenum 
aiul the pancreas. These vessels are picked up with mosquito forcei)S 
and ligatured with fi!\c silk. 

Firf. 301. To make this step easier I used to infiltrate the space with 
.saline or nnmsthetic solution ; but lately 1 have found this unnecessary. 
I now make certain at this stage that I possess the requisite 18-20 mm. 
of healthy tissue beyond the ulcer ; that is, sufficient space to pennit 
of resection and easy suture. 

The posterior surface of the duodenum is raw, and the muscular 
layer is visible. But if the mobilisation of the duodenum has been 
correctly performed, the surface will be'smooth enough to hold the 
sutures. If the gut has been unavoidably opened, it is temporarily 
clamped with ring forceps. 

As previously mentioned, before proceeding irith the operation a 
pau7.c swab is placed In the region just dissected. The separation of 
the left half of the gastro-colic omentum is continued until the point 
of the greater curvature, just below the gnstro-splenic omentum, is 
reached, where an artery is found coursing transversely. This part of 
the greater cun'ature of the stomach below tlic gastro-splenic omentum 
must be well cleared of all vascular or fatty tissues which would, at a 
later stage, hinder correct and accurate application of the sutures. 

Having completed the ligature of the blood-vessels on the greater 
curvature, I now proceed to tic the coronary artery (the loft gastric 
nrter}'). 

Figs. 303, 304 end 305. The forefinger of the left liand is passed 
under the gastro-hcpatic omentum, high up in the region of the les’?er 
curvature, as shown in figure 303. The forefinger of tliis hand is applied 
to the lesser cim'oture and pushes forward the blood-vessels contained 
in the omentum. An opening is made between the vessels and the 
stomach wall by means of the left forefinger and the thumbs working 
together. Through this opening the forceps and ligatures arc jiassod. 
The threads of the two proximal Iigature.s arc held by the forceps, so 
that this stump can be used at the completion of the operation to cover 
the anastomotic line in the .stomach (sec fig. 330). 

Fig. 300. The stomach is now pulled downwards and to the left, 
e.vposing on its posterior surface several large veins which course under 
the serous layer. These veins run in the direction of the lesser curva- 
ture and may be perforated and give rise to troublesome hccniatomata 
at a later stage when the anastomotic sutures are being applied. At 
this .stage these should therefore be carefully isolated and ligatured. 

We have now three-quarters or four-fifths of the stomach completely 
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innbiUsed, so that a wide resectioti can he carried out wLthout much 

difficulty. 

In duodenal ulcer eases we have now to decide whetlier or not a 
Pi'an-Billrotli I operation is the most suitable undertaking under the 
circumstances. There are a few contra-indications to its performance, 
and we would cite those cases in wliich the first portion of the duodenum 
i.s extensively scarred, narrowed, and cedenmtous. Again, tliere are 
cases where the pancreas and duodenum have become so moulded 
together tliat an easy approximation of the diNuded end of the duo- 
denum and stomach is not feasible. There would, in fact, be too great 
a strain imposed upon the suture line if an anastomosis were performed 
under such conditions. 

Fig. 307. The duodenal clamp is now applied, the gut first being 
steadied by Allis forceps, one pair being placed at the upper and 
anotlicr pair at the lower border of the gut. The blade.s of the duodenal 
clamp are made of standaid siie. They are applied to the duodcmim 
either transversely or obliquely, depending upon the \ridth of the 
duodenum, AVhen the duodenum is narrow tlic clamp is applied 
obliquely so that the whole length of the bladc.s is grasping the gut, 
thus ensuring an opening of adequate size when the gut is cut across. 
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Figs. 307, 308 ami 309. The duotleniim is cut across between tlie 
non-slippinjr clamp and the duodenal clamp. These two clamps arc 
placed a few mm. apart. The gut is then shaved off at the iipjjcr 
border of the duodenal clamp (fig. 309). 

Should the lumen of the duodenum he narrow, the duodenal clamp 
should be placed obliquely, as suggested by Mayer, to increase the 
calibre of the gut (fig. 307). Even if by this method it is found that 
the duodenal binien is still too narrow for anastomotic purposes, it can 
be further increased by making a small incision in the lower border of 
tlie duodenum (see fig. 319). 

Figs. 308 ami 309. Between the duodenal clamp and the pancreas 
there sliould be sufficient room to jdace the duodenal half of the twin 
clamp. As soon as the gut is severed the iodine-soaked swab is geutlj* 
passed over the edges of the mucous membrane. 



Hg. 310. The pyloric end of the stoinacli and the small duodena! 
stump arc now covered over with a gauze swab, and the stoinaeli i** 
drawm over to the left. 

Fig. 31 1. The stomach half of the twin clamp is then placed high 
tip on the stoiiiacli, wliilst ft pair of Allis forceps sujqKirts the gastne 
ix)ucb. The two halves of the twin clamp are ilrawn together and locker 
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by tightening the screw. A non-slipping clamp is then placed on the 
stomach at the exact site where section is to he performed later. It is 
usually applied about 18-20 mm. from the gastric portion of the twin 
clamp. 

The field of operation js now carefully isolated with gauze swahs 
and large packs. Packs arc also placed over the handles of the clamps 
to prevent the sutures from becoming entangled. The twin clanip«, 
besides being a great help in bringing together the portions of gut to Iw 
anastomosed, are luemostatic, and thus care must be taken to loosen 
the blades temporarily just before the completion of the operation. 
If any bleeding point.s are seen these are underrun and ligatured. 

Fig. 312. The stomach is turned over to the patient’s left, exposing 
its posterior surface. An incision is now made close to the non-slipping 
clamp, through the serous and muscxdar coats of the stomach, starting 
at the lesser curvature and ending at the greater curvature. A sero- 
muscular cuff is dissected free for about 8 mm., care being taken not to 
injure any of the submucous vessels or puncture the mucous membrane 
itself. 

Figs, 313 314. The continuous suture is inserted with a small 

Lane needle (cleft-palate needle), threaded with fine silk and held in 
my small needle-holder. The continuous suture picks uji the scro- 
mu.snil.'ir layer of the stomach which has been separated, and the 
posterior surface of the duodenum whicli in this region po«!*esses no 
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peritoneal covering. Tiie suturing is carried out ^vith the utmost care, 
the individual stitches being placed verj' close to one another. Pains 
must be taken to avoid perforating the lumen of the duodenum. If a 
little crj-stalline mucus is seen it often indicates that some of the* 
Bninner glands have been picrceel, but this is of no consequence. On 
the other hand, if the mucous membrane has been perforated there will 
be a bubble of air accompanied by a his-sing sound. Such a puncture 
will have to be verj* carefully sutured before the operation is continued. 
The first stitch is carried to the top end of the duodenum, and after 
being tied it is cut short (see fig. 319). 

Fig. 315. The stomach is now turned over to the right so as to 
expose its anterior wall. In a similar manner the anterior sero-musculat 
coat is separated from the underlying submucous coat for 8 mm. The 
incision here thiough these layers is placed as close to the non-slipping 
forceps as possible, and ever}' precaution is taken not to injure the 
underlying submucous vessels or perforate the mucous membrane. 

Figs. 31C a«rf 317. The stomach is now opened by cutting through 
the entire anterior portion of the mucous membrane, as close as possible 
to the non-slipping forceps. This layer of the mucous membrane is 
carefully cleansed, and a large swab is placed into the space at the cut 
end of the stomach. 

Fig. 318. The stomach is again turned over, this time to the lefb 
This permits of the posterior portion of the mucous and submucous 
layers of the stomach being divided against the protecting swab. The 
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excised portion of the stomach is .then covered with a large swab and 
removed. 

Fig. 319. The size of the dnodenal stump is now again gauged, cs it 
is still possible to enlarge it even further if necessar}’ by making a 
small slit, 4-0 mm. long, in its lower border. The next suture is again 
a continuous one. The needle is introduced at the lowest portion of tlie 
posterior wall of the duodenum, piercing all the coats, and then picks 
up, at the opposite side, the mucous and submucous coats of tlic 
stomach which lie in apposition to it. The suture is continued upwards 
until the top end of the duodenum is reached. Here the needle is made 
to transfix the mucous and submucous layers of tbc stomach, both of 
the anterior and of the posterior walls, ns is clearly shown in figure 320. 

Fig. 320. It will be noted that tbc stitch here is a continuous one 
and is introduced with a straight needle threaded with fine catgut. As 
stated above, it commences at the greater cur\'aturc, picking up on 
one side the whole thickmess of the duodenum, and on the other side 
the mucous and submucous stomach layers. 

MTien the upper end of the duodenal stump is reached, the suture 
picks up both mucous coats of the stomach, dividing this organ into 
two portions. Tlie suture of these layers is a delicate procedure. The 
thread must be introduced firmly but not too tightly, so that it is hrojuo* 
static. Mlicn introducing the needle, pain.s must be taken not to 
perforate the submucous vessels of the stomach. 
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Fig. 321. The suture is now carried up to the lesser cur\*ature, 
approximating both layers of the mucous and submucous coats of the 
stomach. na%nng arrived at the extreme end of the lesser cur\'ature, 
the same continuous suture is carrierl doumwards, picking up the sero- 
muscular coats of the stomach. 

Fig. 322. It is customarj’ at this stage for the assistant to loosen the 
gastric clamp, and to insert here and there a few interrupted sutures 
where any bleeding points arc obscr\*e<l. 

Fig. 323. "When the dnodcnuin is again reached, the whole thickness 
oftheanteriorlipof thcduodenumisscwntothcanterior mucousaud sub- 
mucous layers of the stomach, still using the same continuoiis suture. 
At this stage the surgeon and his assistants change their cotton gloves. 

Figs. 327 and 329. The anastomotic line iu that portion of the 
fitomacli not attached to the duodenum is now invaginated by inter- 
rupted cross stitches. For the introtluction of these sutures I use a 
curved needle, threaded with fmc silk or cotton. 

Figs. 324, 325, 320, 327, 329 and 330. These pictures show how 
the.se intomipted cross sutures arc applied. 

Fig. 324. The first cross stitch is placed on the lesser curs'aturc, 
picking up the serous layer, a little distance away from the anastomotic 
line. The needle is then made to pick up a portion of the serous coat 
of the gut at a suitable point just posterior to the suture line. A double 
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stitch is made with the thread, which is then tied off, the ends being 
left long. 

Figs. 325 and 326. The second cross stitch is placed 3 cms. lower 
than the first. As this snture is tied, the assistant invaginates the 
gastric cone with Allis forceps, thus partially re-forming the graceful 
curve of the lesser curvature. 
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327 and 329. A fcwintermediatesuturcs ure similarly introduced 
uutilthcsero-.scrouslaycrsarcncatlyapproximatcd. Tliisisadclicatestcj) 
in the operation, as the upper portion of the posterior wall of thcstomach 
is tiiin and easily perforated with the needle. Such aii accident should 
bo repaired immediately by securely invaginating the punctured area. 

Fig. 328. At the upper end of the anastomosis a " purse-string” 
suture, which picks up tltc serous layers of the stomach and duodenum, 
is applied, and when tiglitcncd this dangerous angle is neatly closo<l. 

Fig. 329. This shows the interrupted cross stitches being applied 
to tlie anterior aspect of the anastomosis. 
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Ftg. 330 . 

Fig. 330. As an additional precaution, the stump of the coronary 
artery, where the ligature threads have purposely been left long, is 
dra^ra downwards and tied by the first two cross stitches, so as to anchor 
it over the upper portion of the anastomotic line. All the long ends of 
the cross stitches which have been used as retractors are now cut short. 

Before closing the peritoneum the suture line is carefully inspected 
to see if an additional stitch is required here and there. Having made 
quite sure that haemostasis is complete, and that there is no oozing 
point to be seen anywhere, the abdomen is finally closed. 
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a craftsman of the first order and a surgeon of wide repute, who, while on a short holiday 
to England v^isiting the surgical centres, at my request kindly consented to describe 
the foregoing operation for this book. He wrote this article in his native tongue — 
Spanish. It was then translated into 'Kn gliah by Dr. Jorge L. A. Mulcahy, a personal 
friend of Dr. Finochietto, himself also an accomplished surgeon who holds several im- 
portant surgical posts in Buenos Aires, including those of Senior Assistant Surgeon 
to Professor Dr. Pedro Chutro, and Surgeon to the British Hospital, and to the Ramos 
Mejia Hospital. — (Editor.) 
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Section 3 

ULCEE-CANC35R OF THE STOJIACH: 

Before considering the clinically important points which fall under 
this heading it is essential to realise exactly what the term ulcer- 
cancer has come to mean. Nowadays ulcer-cancer denotes a carcinoma 
which arises from and in relation to a previously existing simple peptic 
ulcer, a condition clearly to be distinguished from a primary carcinoma 
which happens to undergo secondary ulceration — ^peptic or necrotic. 
Not that this distinction is always easy to make ndth certainty, either 
during examination of the patient or in the histological laboratory, 
but its existence must be emphasised in order to make (juite clear that 
in the paragraphs which follow we are concerned only with that some- 
what rare event, the development of carcinoma in a previously formed 
simple peptic ulcer. 

FREQUENCY 

To physician and surgeon alike, the frequency with which car- 
cinoma may be expected to develop in a chronic ulcer is of the utmost 
importance. Firstly, it concerns the length of time for which the 
physician, may justifiably persevere with purely medical treatment. 
Secondly, it must influence the surgeon in deciding upon how 
extensive the operative measures should be. 

In recent years there has been an increasing tendency among those 
with the best opportunity closely to study the histology of the condi- 
tion, to conclude that true ulcer-cancer is a relatively rare condition. 

It must be noted, however, that M. J. Stewart (1929-1931), in his 
admirably analysed series of post-mortem and operation specimens 
(by far the largest and most complete ever published), finds that ulcer- 
cancer occurs in just over 6 per cent of gastric ulcers, but remarks that 
this figure must he taken as the absolute minimum for the series con- 
cerned. Evidently the percentage is low, as would be expected from 
the known facts that the most common site ol gastric carcinoma is 
at the pyloric end of tlie stomach, and that simple peptic nicer is most 
commonly found on the lesser curvature. But clearly it is not so low 
that the clinician can justifiably neglect the possibility that an old- 
standing gastric ulcer may ultimately give rise to a malignant neoplasm. 
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ConsitlcraWe importance, tljcrcfore, attaches to the means available 
for detecting the earliest signs of swch change. 


ACCESSORY DIAGNOSTIC SIETIIODS 

The possible signs and s 3 :mptoins which maj’ accompany ulcer- 
cancer, and the valuable assistance in its early detection which radio- 
logical examinations can give, ate dealt with elsewhere (see page 
149G). Here only laborator}' methods nnll be discus.scd. 

Gnxlric Analysis. The majority of patients in whom definite ulcer- 
cancer can be proved, give a relatively long history of digc.stive 

a li ll 2 I 3i 
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hit in arMitt •■nr* rarlirr Iratji. 

disturbance corresponding to the existence of the initial simple ulcer. 
The usual fiiulings of a gastric analysis in this condition have already 
been ilcscribed in a separate section (.seepage 1 25). "Wliatever tlic level of 
gastric acidity shown in test meals performed during this earlier phase, 
the onset of carcinomatous changes in tlie ulcer doe.s not greatly alter it. 

The original ulcer and, therefore, the ulcer-cancer do not usually 
involve any great part of the acid-producing area of the gastric mucosa, 
and nccorilingly there Ls little or no tendency for the acid in the gastric 
juice to fall. 

This is in marked contrast with the result usually obtained in ga*'* 
trie carcinoma undeigoing secondary ulcemtion. With a much shorter 
history of digestive disturbance and a tendenev to jiylofic iiivolvcniont. 
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this type of case usually shows, as noted elsewhere, definite changes in 
the test meal results as the conation advances. The gastric acidity 
gradually falls, often as far as complete achlorhydria. Coincident with 
the disappearance of free HCl, particularly if there is retention of food 
in the stomach, aciduric bacilli tend to develop freely with the produc- 
tion of lactic acid. It is in this type of case that we may expect to 
find the large volume of foul resting-juice which contains altered 
blood and, as Izod Bennett has emphasised, is so characteristic of 
gastric carcinoma. In true ulcer-cancer, although the resting-juice 
may contain altered blood, a foul specimen of very low or absent 
acidity is rarely found, unless the secondary carcinomatous change has 



T\^. 332.— FRicno^ii. Test JlEit is Psmibt Casces. 

Tfae mting joice fool and containing altered blood and lactic acid. Free 
acid absent. 


become far advanced before the patient is examined : an uncommon 
event in view of the relatively long history. 

There is, however, in this connection one small but important 
observation which may give rise to the suspicion that a known chronic 
ulcer has begun to undergo malignant degeneration. As wall be men- 
tioned later vdth reference to faecal occult blood, persistent altered 
blood in the resting-juice of an ulcer patient whose earlier test meal 
results have indicated only intermittent bleeding, i.e. only during 
relapses, should always suggest the possihibty that malignant changes 
have commenced. 

The more recently introduced methods of gastric analysis, namely 
histamine and alcohol test meals, have little or no advantage over the 
Rehfuss method as far as ulcer-cancer is concerned, except that very 
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slight persistent bleeding may l>c rather more obWous in the samples, 
particularly the earlier ones, owing to the absence of the solid matter 
of tlic gruel meal. 

Fn cal OccxiU Blowl. In the diagnosis of ulcer-canccr this test can be 
lielpfiil only if special precaution.s are taken in its performance. As 
Hurst has insisted, the correct and only reliable way of making full 
use of tljc very delicate chemicjxl and spcctroscopical tests now available 
for detection of occult blood in the fseccs is for repeated examinations 
to be made at fairly short internals, the patient being placed before 
each test specimen is taken upon a hoDmoglobm- and chlorophyll-frcc 
diet for at least throe days. In this way changes in the amount of 
bleedijig or its complete cessation can be detected with great accuracy. 
Aa a simple ulcer heals, the fmcal occult blood steadily diminishes and 
finally disappears. But Hurst has clearly proved froin the recortls of 
his omi cases that in the earliest stages of carcinomatous change in ft 
gastric ulcer, though the radiological appearances may still be those of 
u chronic simple ulcer and the size of tlie crater become apparently 
greatly reduced as a result of medical treatment, yet ho'vcvct long 
this treatment is continued and liowever great the clinical iniprovement 
ajipcars to be, tlic occult blood in the stools will persist. Ho verj’ 
riglitly holds, tlierefore, that in cases of chronic gastric ulcer, if at 
the end of one months strict medical treatment faical occult blood I't 
still present in undiminished amount, operation should be advh«l 
without further delay. 

But wlien so heavy a responsibility is placed upon the results of 
n biochemical tc.st, it is clearly necessary to be aware of the eigrnficance 
of any technical fallacies. They may be summarised briefly. The 
chemical tests (the guaiac and bcnzidenc tests) arc definitely more 
delicate tliaii the sjiectroscopic te.sts (detection of acid ha:matin and 
acid luematoporphyrin). Mild hremorrhage from the stomach typically 
results in a stool giving |>ositivc re.sults witli tlic cliemical tests and one 
in extracts of which tlie spectrum of hsematoporpliyrin can be detected. 
The spectrum of acid lirematiii, a much Ic^s altered product of luemo* 
globin, is found only wlien bloetling is profuse or come.s from the colon 
and !<»\vcr alimentary^ tract. Bell has sho-wn that in nnriaal people 
taking no haemoglobin or chlorophyll in their diet for three daji? the 
spectro^cojiic tests always give negative results, wliercas in a few the 
clioinical tests remain weakly positive, TJiese, however, also become 
negative on the fourth or fifth day of dieting. It is clear, tlierefore, that- 
if the dieting has not hwn absolutely strict, it is bc.st to rely, uhea 
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investigating the possibility of continued slight gastric bleeding, upon 
detection of the htematoporphyiin spectrum and to base an opinion on 
the chemical tests only if the patient is known to have taken no trace 
of haemoglobin or chlorophyll by mouth for at least four days. Care 
must be taken to exclude possible bleeding from the gums. 

On very rare occasions other possible sources of error might have to 
be considered. The hsemolytic types of anjemia and acholuric jaimdice 
may produce traces of hsematoporphyrin in the stools, but also give 
a positive residt with the indirect van den Bergh test which, together 
wth other blood examinations, can be used to exclude them. Patients 
showing the haemorrhagic diathesis wth thrombocytopenia and a 
tendency to bruising may also show persistent fcecal occult blood, but 
here also examination of the blood null readily detect the condition. 

Macroscopical Appearances. Turning now to the pathology of 
ulcer-cancer, but viewing it mainly in its clinical bearing, we must 
first consider the possibility of detecting the carcinomatous change by 
simple direct examination. In many of the recorded cases there are 
but slight changes %’isible to the naked eye. examining a gastric 

ulcer, the main points to remember are that any secondary malignant 
change has usually an entirely 
local origin somewhere at 
the mucosal edge of the ulcer 
and that, as it progresses, this 
mucosa becomes thicker and 
more firm and nodular thau 
that bordering the rest of the 
ulcer. Later, the thickening 
tends to extend, still in the 
mucosa, outwards from the 
ulcer and round the edge of 
the crater. At first there is 
strikingly little tendency for the ulcer floor to be invaded, and not until 
the mucosal tliickening has extended completely round the ulcer, be- 
coming meanwhile more and more obvious to the eye and to the touch, 
does general deep invasion of the stomach wall occur. 

Even before the stomach is opened this special distribution of thick- 
ening may, subject to any limitations imposed by adhesions, be easily 
felt. Also inspection of the serosal surface and the finding of old 
chronic inflammatory reaction ^vith fibrosis and scarring gives, in 
ulcer-cancer, a clear indication of the nature of the original lesion. 



F>y. 333. — .*5*5110^ THROtTGH Ulcer-Caxcbr. 
Tliere is 4 driue fibrous base to tlie old simple ulcer 
vbich had broLen completely through tlie muscular layers. 
.*^on<iuy carcinoma has deceloped at the ntargms in the 
heavily shnded zones. 
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But it is when the ulcer is cut through transversely that the lines of 
(levclopmetit of ulccr-cancer, so admirably described by M. J. Stewart, 
arc most clearly seen. If the carcinomatous change be still inarelativolv 

early stage, the typical stnic- 
tute of the original chroruf 
ulcer remains clearly evident. 
It Mill have broken completely 
through the muscular vnW 
avliich, from it.s distinctive 
tint, can be seen ending 
abruptly on cither side of 
the bridge of granulation 
ami white fibrous tissue forming the base of the ulcer (fig. 333). 
This broken muscular wall seen in true ulcer-cancer stands in 
marked contrast witli the condition usually met ^rith in primarj' 
gastric carcinoma. Here, though it may be invaded by the neoplastic 
cells, the muscularis remains continuous and intact, never having 
been broken through and dcstrovctl by an earlier ulcerative process 
(fig. 334). 

The macroscopic section ^ill also show more definitely the inargiaal 
mucosal thickening described above and in it the distribution of the 
carcinomatous tissue wluch, whiter and more firm than the rest, can 
be seen extending in the directions named. 


d/icroscopicaf Appearances. TJje final proof tliat any thickening « 
truly carcinomatous must, however, come from microscopical e.vnmina- 
tion, and here, in the detection of ulcer-cancer, certain particularly 
important fallacies mast be noted. 

In stomachs which have long been the site of chronic peptic ulcera- 
tion it has been clearly shown by both Bible and Taylor as well as by 
Stewart that groups of misplaced epithelial cells may be found deep to 
the muscularis inucosrc. In a certain number of apparently normal 
stomachs this ni.iy occur, but when the deeper layers Imvc been sub- 
jected to prolonged inflammation and fibrosis, the isolation of small 
groups of individually normal mucosal cells is not an uncommon 
occurrence. AMicn examining an ulcer suspected of malignant cliangCt 
the greatest care must be taken not to confuse these misplacc<l cclb 
with cancer colls. It must be remcmliercd that misplacetl cells reimun 
relatively true to B’jh; and usually show clear evidence of acinu' 
formation. Moreover, although they may be below the musadari* 
muco’^.’c, and arc sometimes found actually within the granulatmn 
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and fibrous tissue at the edge of the ulcer, they rarely invade the 
muscular wall of the stomach. 

On the other hand, if the process he truly carcinomatous the cells 
may be found infiltrating the wall to any depth and showing their 
characteristic appearances. In true ulcer-cancer they clearly show the 
tendency for the normal epithelial cells to change into spheroidal and 



polygonal tjpes, and to disclose their augmented rate of growtli by 
showing increased and irregular mitosis, hyperchromatic nuclei, and the 
formation of solid cell masses (figs. 336 and 337). 

In the section of the ulcer itself we have, therefore, carefully to 
consider both the position and the nature of any suspicious cells. 
Before it can be confidently asserted that the case is one of true ulcer- 
cancer we have to obtain clear histological evidence of the pre-existing 
chronic ulcer as well as proof that the secondary change is truly carci- 
nomatous. In a case of early neoplasm, the latter is the more difficult 
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to decide. "UTien the malignant process is more advanced, its histology 
will be characteristic and the finding of metastases in the gastric glands 
may leave no doubt as to the presence of carcinoma. But at this late 
stage it is not so easy to demonstrate conclusively that the original 
lesion was simply a chronic ulcer. It is clear then that investigation 
of a suspected instance of ulcer-cancer calls for a good deal more 
than the cutting of a single section. The whole lesion must be examined 
with the greatest care so that both the original ulcerative and secondary* 
carcinomatous processes can be separately and clearly demonstrated. 

Symptomatology. See page 436. 

Treatment. See page 414. 
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JIEDICAL TREATiMENT OF PEPTIC ULCER 
AND OF MMATEMESIS 

CHAPTER I 

The Medical Treatjient of Gastric, Duodenal, and 
Anastomotic Ulcer 

by 

Artiiur F. Hurst 

Chronic ulcers require prolonged treatment. The smallest ulcer 
rarely heals in less than four weeks, and large ones may require as long 
as three months. If suitable treatment is given for a sufficient period 
nearly every gastric ulcer eventually heals, as well as about 75 per 
cent of duodenal ulcers and 50 per cent of the much more intractable 
anastomotic ulcers which follow gastric operations. 

The systems of treatment which give a different diet for each 
successive week are most illogical, as what is suitable for the first week 
remains suitable as long as healing is incomplete. The patient should 
be kept in bed and the strict regime should be continued without 
alteration until all spontaneous discomfort and all tenderness and 
rigidity have disappeared, no occult blood has been found in three 
consecutive stools by the most delicate form of guaiac test and by the 
spectroscope, and the X-rays show complete disappearance of the 
crater. MTien the ulcer has healed the patient can pass at once to an 
intermediate diet, which he should follow for two or three weeks ; he 
should then begin the post-ulcer regime, which he should keep to for 
the rest of his life. No one develops a chronic ulcer unless he is born 
with a certain type of stomach, which is part of his physical make-up 
and remains unaltered as long as he lives, MTien, however, an ulcer 
has healed soundly and is not merely latent, as it is after the insuffici- 
ently strict and insufficiently prolonged treatment usually given, he is 
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unlikely ever to have a recurrence if he keeps strictly to tlie post-ulccr 
repme. There is no need for any restriction of exercise. 

Tlicro is no doubt tliat the presence of free hydrochloric acid is nn 
essential factor in the production of a peptic ulcer, and that Jiealing 
is promoted by kcejiing the contents of the stomach neutral or nearly 
neutral for as great a part of the day and night as pos.sibIe. Tliis can 
be accomplished by means of a diet which calls forth a minima! 
secretion of gastric juice and by its alkalinity ncutrali-ses as much free 
acid as possible, and by giving olive oil and atropine before feeds in 
order to inhibit the secretion of acid, and alkalis between feeds to 
neutralise any free acid which appeara in spite of these precautions. 

A suitable diet should be completely fluid when swallowed ami 
.should not form clots in the stomach, it should bo sufficiently nourishing 
to prevent loss of weight and in thin patients should lead to nn increase 
in weight, and it should contain a sufficient supply of •vitamins. The 
feeds should be given hourly. Milk should be the main ingredient. It 
is a very efficient alkali, as it neutralises on equal volume of gastric 
juice containing 0*3 per cent hydrochloric acid. If five ounces arc 
given every hour, the gastric contents remain neutral during the 
greater part of the day. As the acid of the gastric juice curdles milk, 
which i.s further clotted by the action of rennin, sorbum citrate should 
be added to it in tlie proportion of two grains to cacb ounce. Sodium 
citrate is a powerful alkali winch ncutralise.s any free acid which is 
present as well as making rennin inactive by combining with the 
calcium of the milk. 

Jhlk of magnesia {(tnulsiio magticsiw), wlucli contains five grams 
of magnesium o.vide to the drachm, is another useful alkali, which 
should be given iu ju.st sufficient quantity to keep the bowels regular. 
In the unlikely event of any discomfort or licartburn being expericnce<l 
with the diet and drugs already mentioned half to one tcaspoonful of 
prepared chalk can be taken as often as neco.'^sary between feeds. It Iia** 
the advantage of being insoluble, so that after complete neutralisation 
has occurre<l the cxcc.ss of alkali is not absorbed, and there is thus less 
tendency for alkalosis to develop than with soluble alkaline salt-s. 
Tlie popular triple carbonate jiowdcr has umny disadvmntngcs : sexiimn 
bicarbonate i.s the most jmwcrful of all stimulants of gastric secretion 
and produces an enonnous rise in acidity after the initial neutndis.ation, 
and bisinutli oxyenrhonate does not act ns nn alkali at all in the weak 
hydrochloric acid of the gastric juice. 

It is important to avoid giving the c.vce5.sive doses of olknli‘> 
sometimes recommended, a.s they frequently cause alkalo.sis. MTica a 
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patient Tvith ulcer becomes irritable and complains of anorexia, nausea, 
and beadacbe, it is almost certain tbat his blood urea has risen, and 
that the temporary omission of all alkalis will make him comfortable 
again, after which he should only be given half of his pre^dous dose. 

Individuals with chronic ulcer secrete large quantities of very acid 
gastric juice throughout the night ; they should therefore be instructed 
to take additional feeds every time they wake. 

Any active focus of infection should be removed when the patient 
has been about a fortnight imder treatment, but more thorough treat- 
ment should be postponed until healing is complete. Pyorrhoea should 
be thoroughly treated, if possible by conservative means, and dead 
teeth udth infected roots should be extracted. Infected tonsils should 
be enucleated, and sinusitis should be treated. In my experience the 
importance of intra-abdominal foci of infection has been much ex- 
aggerated, and it is very rarely necessary to remove either the appendix 
or gall-bladder apart from acute or sub-acute attacks, which are no 
more common in patients with ulcer than among the general public. 

More important than foci of chronic infection are acute infections, 
as a recunence of ulceration not uncommonly foUows an acute infection, 
especially tonsillitis. The patient should be warned of the importance 
of going to bed at once at the onset of an acute infection and remaining 
at rest on an unirritating diet until recovery is complete. If more than 
one acute attack of tonsillitis should occur the tonsils should be 
enucleated. 

It is impossible to go into every detail of treatment, but the follow- 
ing summaries give an idea of the strict treatment and the post-ulcer 
regime I use. Naturally, both have to be modified to suit each 
individual patient- 


STRICT tOCER TREiXMEST 

To he folloiced vilhout aUeration until hcahng is complete. 

(1) Every alternate hour from 8 a m. to 10 p.m. 5 oz. of milk. Thi-s can he warm 
or cold and may be flavoured with tea. 

(2) Every other hour, alternating with (1), from 0 a.m. to 9 p.m. a 5-oz. feed, which 
may be made of any of the following : 

(a) Arrowroot, farola, Benger, junket, custani ; to any of these red currant, 
apple or other fruit jelly can be added, and the junket may be flavoured with 
chocolate. 

(i) At least two should consist of a thick soup or semi-solid puree of potato, 
artichoke, cauliflower or parsnip. 

During the night the patient shonld have citrated milk by his bc<I.«ide 
that whenever he wakes he can take a feed. 
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{5) A rusk with butter should be eaten with three feeds. A “ coddled egg ” and sosi* 
thin bread and butter may be taken once or twice a day by patients who can Ihj rrlM 
upon to chew them thoroughly. 

(4) Small quantities of water may Lc drunk l>etween feeds. An ounce of straierd 
orange or tojnato juice should he taken with three or four of the drinks. 

(d) One ounce of cream should be added to the II o.m., 1 p.m. and 5 p,m. feotl3.an’l 
i or of olive od should be taken before the 9 a.tn., 2 p.m. ami 7 p.m. feeds. 

(C) Ten grs. of sodium citrate in a teaspoonfu! of water should be added to each milt 
feed. 

(7) One drachm of euiMfsto mayncaiit should bo taken before feeds sufficicntlr 
often to keep the l>owcls tegular. 

(8) Atropine sulphate, yjij gr., in a drachm of water before the 8 a.m. and 3 p.m. 
feed', and 2 drachms of the same mixture before the 10 p.m. feed. The dose shouH 
be increased by 10 minima every day until an unpleasant degree of drjTieas of the mouth 
or p.arniysis of accommodation occurs ; the do^e should then be reduced to that of the 
previous day. 

(9) One drachm of prep.ired chalk half-way between feeds when any heartburn or 
discomfort is present. 

(10) In chronic cases and especially with very large gastric ulcers 2 oz. of bisinoih 
oxycarbonato should be given to a thick mucilage made of 1 dr. ngar-ngar itlrred 
with 2 02 . of warm water. 

(11) Wash the mouth out after each feed. 

(12) No smoking during the .strict treatment. 

The patient should be weighed once a week. If lie is loo thin anil has not gaine«l 
weight, as often happens with gastric ulcers, the feeds should be inctcascd to 6 or 7 ct- 
U he IS too fat and lias not lost weight, as sometimes happens with duodenal nicer*, 
the fc«ls should be reduced to 4 or 3 oz. 


I*OST-ULCER BEOl'IB 


To hr /oilotred penwwnnitfy. 

Avoid fllcoliol except, if desired later on, a small quantity of light wine or dilute'! 
whisky at meals Avoid efIersTscing drinks ami coficc. 

Aioid 111] pijis am] skins of fniit (whether raw, cookeil nr in jam, and curranM. 
rai«ins and Icmon-jwcl in pudsiings and cake), nuts, utid all unripe fruit, lor exanip^- 
an orange may Ijc sucked but not eaten. Currants, raisins and figs arc p-irticul-iry 
tindefirublc .\\oi<i nil raw vegetables, whether taken alone (celerj*, tomatoes, cucu^ 
lier, watercrps,<), or in pickles and salad ; preen vegetobles must !«• p-is-setl lhn>u2 * 
neve and imxeii with butter in the form of a puree. Porridge is only allowd if nw' 

wiOi the finest oatmeal. 

.ks'oid vinegar, lemon-juice, sour fniit ; fried fish ; j>epper, must.nn!, cnrrj'. chutnev, 
exco«.s of Halt ; new bresd ; tough meat ; pork, matle-up and ftlesl dbhes, binb gan>^. 
dear and thick meat soup. IJorinp the finit six months after recovery from an uker i 
is Wst to avoid bnteherV me.nt altogether. ■ 

Take plenty of butter ami cream, and a tablesiwonful of olive oil before each tnr* - 

Kat slowly ami chew veiy thoroughlr. An adequate time should l>e allowe* ^ 
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meals, and rest for at least a quarter of an hour before and after meals. Meals must be 
punctual. 

Do not smoke excessively. Xo smoking at all if any indigestion. 

Tor the first six months a meal or feed should be taken at intervals of not 
more than two hours from waking till retiring, and again if awake during the 
night. The feeds should consist of a glass of the following mixture, which should be 
prepared each morning : 35 oz. o! milk, 5 oz. of cream, and 120 grains of sodium 
citrate. 

After si.x months of complete freedom a feed should be taken in the middle of the 
morning, on going to bed, and again if awake during tbe night, in addition to breakfast, 
lunch, tea, and dinner. 

A teaspoonlul of an “alkaline powder”* in a little water should at first be taken 
an hour after meals, but subsequently only when there is indigestion or heartburn. 
If the curve of aciditj* is high, the atropine mixture should be taken before meals. 

The bowels should be kept r^ular by means of the magne«ia in the alkaline powder, 
and, if necessary, liquid paraffin, but no other aperients should be taken. 

Have your teeth attended to every six months. 

Take no drugs in tablet form. 

If you have the slightest return of symptoms, go to bed on a strict diet and consult 
your doctor, and do not wait for the symptoms to get serious 

Pyloric obstruction is generally regarded as an absolute indication 
for surgery. Many cases, hovrever, are caused by reflex achalasia or 
spasm resulting from a duodenal or, much more rarely, a pre-pyloric 
or even lesser curvature ulcer, together with congestion and cederaa of 
the mucous membrane in the immediate neighbourhood of the ulcer. 
It is therefore always worth while trj'ing the effect of medical treat- 
ment combined with evacuation of the stomach with a stomach tube 
every evening. Lavage is uiinecessar)’, but no food should be given for 
three or four hours before the tube is passed. The quantity evacuated 
often becomes rapidly smaller ; when it no longer exceeds 5 oz. the use 
of the tube should be discontinued. If the gastric stasis remains un- 
altered, organic pyloric obstruction must be present, but this preliminary 
treatment for two or three w’eeks renders the subsequent operation much 
safer, especially if at the same time plenty of fluid and salt are given by 
the rectum to overcome the dehydration and hypochlorffimia. 

* The “ alkaline powder ” ; 5 parts of pfcp.nr«l chalk ■with 1 part of light oxide of 
magnesia. The proportion should be altered according to the state of the bowels. 
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CILU‘TER II 
H/EMATEMESIS 


(A) PniKcrpLES op Treatment of IIJ'I.morrhaof. from 
Peptic Ulceration 

I.}- 

R. Sleigh Johnson 

The complication of bleeding from a peptic ulcer 1ms long providwl a 
problem of treatment of unusual clifRculty, in view of its frequency of 
occurrence and the urgent nature of its sjTnptoms. Controversy in the 
past bas prevailed in the main between the advocates of immediate 
operation and those of studied restraint and surgical inactivity, and 
while witli progressive experience the issue is becoming clarified in the 
opinion of most of those best qualified to judge, there still remains a 
nucleus of dissension In favour of immediate radical measures. It may 
be of some value, tlicrcforc, before detailed consideration of diflorcnt 
aspects and varieties of treatment, to review the principles underlying 
them, and to attempt by weighing up the ])ros and cons of each 
measure to lay down a working scheme of practical treatment. 

The problem is simplified by separate consideration from the 
clinical standpoint according to the severity and frequency of the 
lixmorrhage. Tljc commoner group is formed by those cases where 
hajinorrhagc is of sudden dramatic onset, severe or torrential in degree, 
and danger to life demands immc<Iiate decisions os to treatment. The 
other natural sub-division consists of the cases where recurrent smaller 
bleedings occur, sufTicient collectively to require ajwcial considcnition 
because of their nccentu.ation of illness and resultant anicmia, but not 
individually serious in the sense of immediate risk to life. 

The distinction between bleeding from an acute and that from a 
chronic ulcer is not one that can be made with any degree of s-ifety or 
reliability on clinical data alone, at least in the circunist.inces attendin'-’ 
a severe and sudden hremorrhage. History is the only availaM'* 
evidence, may in any event be misleading, and, as elicitetl 
difliculty from an exsanguined patient or his anxious rolathcs, mu*t 
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be given proportionately less weight. Such a distinction attempted on 
clinical grounds should not, then, enter into the pros and cons of 
operation. 

(1) Aciife HaiDiorrJiage. An abrupt haemorrhage from an ulcer is 
usually shown by h^matemesis or melcena, or both, together with 
the general phenomena of collapse from rapid loss of blood, often 
assuming a condition of grave illness and anxiety. Such a state, other 
things being equal, would on fundamental principles be treated by 
absolute rest and the utmost conservatism with regard to active 
interference or disturbance of the patient. Loss of blood wth accom- 
panying fall of systemic pressure and increased coagulability directly 
favours arrest of hsemorrhage, while a condition of shock and collapse 
is of all states the least desirable for surgical procedures. 

On the other hand, if it could be clearly shown that advantages 
accnied with certainty from surgical interference which were denied 
the patient hy medical means alone, and which outweighed those of the 
latter in importance and results, then a policy of routine surgical 
intervention in such cases would be justified. Certain criteria of 
justification would, however, have to be fulfilled, of which the foUowing 
are perhaps of chief import : 

(o) Diagnosis. Although the most common, ulcer is not the sole 
cause of hiematemesis, and its presence cannot necessarily be assumed, 
since some of the most severe instances arise from other lesions. Tliese 
include bleeding from engorged and ruptured cesophageal varices in 
cirrhosis of the liver, or from splenic or gastric radicles, the subject of 
phlebitis in splenic anremia ; rarely, severe hiBmorrhage may occur in 
malignant disease of the stomach or neighbouring organs, in rupture 
of an aneurj’sm info the oesophagus, in acute toxic states ^vitfa gastric 
erosion, in congestive heart failure, and in a number of primary blood 
conditions such as pernicious anaemia, the leiiksmias and hfemophilia ; 
haemorrhagic purpura forms yet another group. 

In some of these cases the aetiology of the hacmatemesis will not be 
difficult to determine, but in others its origin will at the time be obscure. 
The patient is in no state for a detailed examination, history may be 
imreliable or unobtainable, and special investigations, such as X-ray 
or blood examinations, upon which normally the diagnosis is largely 
based, are for the same reason inapplicable, at least until a later stage 
of recovery. The clinical picture is the only guide and in a number of 
cases, therefore, imcertainty must prevail, for one or another of such 
causes apart from ulcer cannot definitely be excluded. 
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It not infrequently nnscs, then, that in approacliing a r,i«e of 
lia,‘matcmcsis fonie doiiht remains after examination ami coDcctioii ol 
all available data as to the presence or absence of an utulcrlyii]" ulcer. 
AVith the exception of purjmra and (later) splenic anremia, non-iilcfr 
catibos of luTniatcmcsis liavc no surgical indications — the immediate 
remedies arc entirely medical and directed towards combating th" 
liremorrliage. Far from helping, indeed, surgery may well prove fatal, 
and the lack of certainty as to diagiiosis provides, therefore, a civgcnt 
rcacon against ojiorating in any case of severe Jircmatcmcsis. 

(h) Comparolive MortaWy. The respective merits of surgical and 
medical treatment arc further influenced by a consideration of the il«lc 
and mortality accompanying each method. In the first place, altliouitli 
in ulcer caso.s death after hwmatemesis treated on medical lines is by 
no means negligible, it but seldom follows a single bleeding however 
profuse. Rather does the danger of fatality lie in a repetition of 
IiiTinorrhagos at short intervals bchirc recovery 1ms taken place from 
the initial shock of a first .severe attack. Apart from recurrence of 
blcotling, the majority of cases of hannatcnicsls do become arrested by 
medical treatment. Comparing the medical with the surgical risk, the 
mortality rate, on tlic otiicr hand, of immediate operation uimn patients 
weak and shocked from gastric haunorrlmgc, even with the added help 
of transfusion, is agreed by nearly all observers to be far higher tliim 
when medical measures alone arc adopted. AVere the operation itself 
technically a success in every case, which ns noted below is an 
unrcached ideal, the safer procedure as regards recovery would still 
m medical treatment. 

(r) Atnenabilily of the Ijcsion to Suryical Measures, The question 
may miw he considered as to whether, ai^suming an oponvti<tn he 
c.amed out, bleeding may thereby be arre.stcd with certainty. The 
presence of litemorrlmge from the field of ojicnitiou adds in no em-iH 
measure to the (lifiicultie.s in technique of gastric or duotlcnal surgery'. 
Before tqwration it is an arbitrary jwint \v!$cther the ulcer is more 
likely to be ga.stric or <liio«lena1, for although hfcni.'iteme.sis i.s met with 
more often in the former, it is nevertheless still of such ffc<juei>t 
oocurronce with an ulcer in the duoflemtm as to bo of no ilistingui'hm? 
value in tluiguosis. U is, however, an imlieation that the rate of Idoc' ■ 
ing is ra{)id ciujiigh to j)ro<luce an acute distension of tiie>‘tom.'ieh am 
the resulting rejection of its contents. At ojK*r.\tion not only may 
exact .«ourro <if lupmorrhsige be ob«curetl liy IjIckmI and iliOinilt to 
identify, but, when found, e«mtrol way Ik* no lc.s.s dillicult, the hle’’<hiv 
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point from its location and surroundings often not allowing of efficient 
ligature. 

In a number of cases, moreover, a steady general ooze of blood 
may be found from a wide area of gastric mucosa. ^Miere the site of 
bleeding is more restricted the offending vessel can sometimes be 
identified and tied and the bleeding arrested. More often it lies deeply 
buried in the floor of a penetrating ulcer and is difficult of access, while 
frequently the affected region is sodden and friable from inflammatory 
cedema around the ulcer, and attempt at ligature is frustrated by a 
prompt cutting-out of the stitches. It follows then that operation in 
such circumstances is at the best a hazardous and sometimes a blind 
undertaking, entered upon with no guarantee that bleeding can thereby 
be arrested. 

In some cases the source of bleeding is found to be an acute ulcer, 
identified only after opening and searching the interior of the stomach 
and duodenum, the peritoneal covering not being involved. Even 
after exposure of the ulcer, an isolated point of bleeding may be 
equally difficult to find. It is in this type of lesion, moreover, that 
from its aciito nature a ready healing on medical treatment may 
reasonably be expected. Bleeding from such an acute ulcer may bo 
quite as severe as from one of many years’ standing. 

It is not disputed that in the hands of a few operators of unusual 
experience and sldll successful surgical results under such difficult 
conditions may nevertheless be obtained. Considerations of technique 
and choice of operation are made elsewhere ; briefly it may be noted 
that resection of the whole ulcer-bearing area as by a partial gastrec- 
tomy is advocated by some, by others a simple gastro-enterostomy or 
again ligature of the bleeding vessel. Granting these exceptions, from 
the standpoint of general policy, however, it must be conceded, and is 
in fact wddely agreed, that judged by immediate operative results 
surgical intervention in acute hsematemesis is unwdse. 

The factor of age in its association with arterial disease has been 
put forward by some authorities as a special ijidication for operating 
upon the elderly patient \rith a long-standing history of ulcer suffering 
from severe hajmateraesis. It is argued that under such circumstances 
vessels which are degenerate and sclerotic cannot be expected to con- 
tract and retract sufficiently for arrest of hsemorrhage and subsequent 
firm thrombosis. However this may be, the opposing argument holds 
good that the death-rate from operation in hrematemesis rises steadily 
with increasing years and any hjqwthetical advantage in operating is 
outweighed. 
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From these scvcml aspects, therefore, the conclusion may he drawn 
that in most liands surgical treatment in the presence of severe lucnior- 
rhage from a peptic ulcer is unjustifiable, the danger to life from 
operation being greater than the danger from bleeding when left alone. 
TIjc chance of recovery under medical measures is good, lircmorrhage 
usually becoming arrested, sometimes even after the patient’s con- 
dition may have appeared hopeless. 

Mlicre the hicmorrhage fails to be controlled by medical treatment, 
it reqtiircs courage and conviction to pursue a path of apparent inaction. 
It is in such circumstances that surgerj' is sometimes undertahen as a 
last desj>cratc measure from an illogical sentiment that “ something 
mu'^t be done.’’ Operation thus postponed until a state of c.v.sanguina- 
tion is reached hecomes still mote dangerous. Even when it is under- 
taken early the ri.sk of fatality is increased tliereby and the .scale 
perhaps turned against an otherwise rccovcrj'. 

Transfusion, The position with regard to blood-transfusion may 
now be considered. As u-ith operation, this mode of treatment 
may citlicr be employed as an immediate measure or delayed until 
severe bleeding has ceased. 

(o) Immediate Transfusion. Blood-tran.sfusion from ft suitable 
donor may in some circumstances be clearly indicated in acute lirema- 
temesis or melrcna of a grave order as a life-saving nicasuro to frustrote 
<leath from bremorrhage. It is not, however, to be lightly undertaken, 
being not entirely free from danger, while fallacious arguments have 
been brought to bear in its favour. It is to be remembered that bleeding 
in hromatenic.sis subsides largely from a fall of systemic pressure and 
cardiac output, and that the Ircsh introihiction of fluiil, whether WchkI 
or syihne, into the circulation has the covmter-cftcct of rai'^tug the 
blood-pressure and tliereby making recurrence of Iwmorrhagc more 
likely. Neither has it been proved that, on the grounds of incre.ising 
the coagulability of the blood, tninsfusion lias an intrinsic lia’most.ntic 
effect, although lucmorrliagc in itself may facilitate clotting in this 
way. .Ai» the cliief danger of hfematemesis lies in recurrence of hlcedm?* 
any measure likely to incrc3«e such a risk is, unlcvS-s othenvhe iiidinited. 
to be avoided. It is, moreover, not always possible to avoiil a febrile 
re.iction or oven a rigor after transfusion, the general ilisturbance of 
which may in a sick jmtient be enough to endanger life. 

In some c.o-ses, liowever. of torrential ha'inorrliago the hhK’xl'Vohmic 
may inMlcrgo so sudden and extensive a reduction that urdess it be 
uiinie<liately rcstoml de.-ith from coll.ip->o and nnoxa'inli will rajiidh 
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ensue. Apart from general symptoms of blood-loss, a rough guide 
may be obtained from repeated estimation of the haemoglobin per- 
centage, which in severe cases should be made daily. Should the 
reading fall below 35 per cent, transfusion should be carried out without 
delay, and, if necessary, be repeated, although bleeding be still in 
progress. It is to be remembered that even after hsemorrhage has 
ceased a further drop in the hsemoglobin content may be found merely 
from dilution of the blood- volume uith body-fluids, although the clinical 
condition has improved. Thereafter a steady rise in the h£emoglobin 
and red cell count should be noted, accelerated by giving iron. 

(6) Delayed Transfusion. The routine employment of blood- 
transfusion in acute hsematemesis has thus but little in its favour. 
The greater value of transfusion lies in its reservation until an interval 
after gross bleeding has ceased, when the blood picture may be restored 
wnthout risk of recurrence of bleeding. Cases so treated do better than 
those transfused during or directly after the haemorrhage. Even a 
small transfusion at tliis stage ^vill by stimulation of the bone-marrow 
promote recovery of strength and accelerate healing of the ulcer. 

Transfusion has similarly an important place in the treatment of 
chronic or reciirrent haemorrhage, as will be considered below. 

To summarise, the acute haemorrhage from uJcerremainsthe province 
of the physician. Such a statement perhaps needs the qualifying remark 
that medical means, if to be entrusted, must not be half-hearted. They 
imply absolute and complete rest of the patient, physically, mentally, 
and locally of his gastric functions, motor and secretory, by the various 
means described in the section on medical treatment (see page 584). 

If the case is on other grounds considered ultimately suitable for 
surgery, the time for this procedure is after the stage of recovery, when 
by careful medical means, including transfusion where necessary, the 
patient is restored to a condition where operation may safely be carried 
out. Normally this interval should be not less than three months. 

(2) Chronic or Recurrent Hcemorrhage. Here the problem bet^veen 
medical and surgical treatment is a simpler one, although the same 
general principles hold good. In the greater number of cases of 
hsomatemesis, a prompt and adequate regime of medical treatment will 
control the hajmorrhage and avoid its recurrence. In a proportion, 
however, despite complete rest and appropriate dieting small recurrent 
losses of blood continue, which while not individually alarming delay 
recovery and lead to a considerable degree of secondary anfemia and 
consequent ill-health. 
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The question again arises whether it is to the patient’s best advan- 
tage to adhere to medical treatment or to consider surgical inter- 
vention, and if so wliethcr this should be immediate or delayed. 

With regard to the first point, jieTsistcncc of bleeding may be taken 
to indicate continued activity of the ulcerative process or possible 
malignancy. Such a failure of the ulcer to lical in spite of projicr medical 
treatment carries, moreover, the risk of a further and more severe 
Jifcrnorrhage at anytime. Ifthenthelos.<?csof blood have been sufficient in 
amount or frequency to maintain a state of definite nnminia, and oj)ora- 
tion is not contra-indicated on other grounds, tlicir jicrst^tencc is a cal! 
for surgery. Removal where possible of the entire lesion is the bc^t 
safeguard against each of these dangers. 

In the choice of time for ojicratiou the earae considerations wH 
apply as in dealing with the acute case. Surgical inter\'ention at the 
actual time of bleeding is equally undesirable. The lesser urgency of 
tlic case, moreover, will give correspondingly less weight to the crj' for 
haste and more readily permit of a safe choice of time for operation. 

Tlie imincdiato treatment will therefore be medical, .supplementcil 
liy iron, and wliexo indicated by blood-trun.sfusion after the cessation 
of bleeding, operation being carried out after an interinl when w n 
result of tliese combined methods the patient Ims been restored to the 
best }>os«ible condition to witbstoiid it. Wljcn this slate is once reached, 
oiionition should not be longer delayed, as without surgical treatment tlic 


liability to recurrent blecdingporsists, clinical records showing tliat cases 
with a number of Iuenmtcmc.scs in the past usually continue to bleed. 

.As already noted, it is in the recurrent type of hfcmatcmcsis that 
hloo(l-trnn.sfu.sioii is of the greatest help in treatment. A mmibor of 
.small transfusions, carried out at intervals after gros.s lileeding h'*'’ 
ceased, will .‘so aid improvement of flic general stale tliat, supplcme/iteil 
jierhaps by a further tran.sfu.sion during the ojicration, a major mirgic-d 
proredute for the radical treatment of the nicer may then be under- 


taken with comparative .'afetv- 


(H) Tukatmknt of O.ASTRtc .vNii DuonKN.M. lI.’KMonnuAur. 

by 

Arthiti K. IIlt-st 

(’oMFi.KTK immobility is the first c^'cntinl in the treatment of gastric 
nnd <lu<Kh*na! Jia’inorrhage. Imniobilwition of the patient keep< 
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blood-pxessuTc do'WTi ; immobilisation of the storaacb prevents a newly 
formed clot from being dislodged. The patient is kept quiet in bed 
and reassured about his condition— a very important point too often 
neglected, especially in hospital. He is given ^ gr. of morphine hydro- 
chloride subcutaneously to prevent mental and physical restlessness 
together with -r^ gr. atropine sulphate to inhibit the secretion of 
gastric juice. No food or drink is given for 48 hours. During the 
period of starvation it is very important to keep the mouth absolutely 
clean, as otherwise parotitis may develop. The patient should be 
given 15 ounces of normal saline solution every six hours by rectum, 
and the colon should be kept empty by means of a daily enema of plain 
water. If much dehydration occurs, saline solution should be given 
subcutaneoiisly. There is no object in giving ice to suck. 

Hajmostatic serum, calcium, and other drugs given with the object 
of promoting coagulation are quite useless. A drachm of tribasic 
magnesium phosphate in a small quantity of water, should be given 
every three or four hours in order to neutralise the free acid present in 
the stomach and so prevent the digestion of the clot. 

The hsemoglobin percentage should be estimated daily. If it falls 
below 40 the patient should be transfused witbout delay. The blood- 
piessure should be measured at least frvice daily, as a fall in blood- 
pressure precedes a fall in haemoglobin when bleeding occurs. It may 
bo necessary to repeat the transfusion two or three times. The slight 
rise in blood-pressure does not increase the danger of recurrent hromorr- 
hage. It should be remembered that death from hremorrhage is due to 
anaimia, and it should always be possible to prevent this except in the 
rare cases in which death occurs actually during the first hfemorrhage, 
generally oudng to the erosion of one of the main gastric or duodenal 
vessels. In the exceptional cases in which a sclerotic artery incapable 
of contracting has ruptured, transfusion tides the patient over suf- 
ficiently long for it to be possible to deal directly with the ulcer by 
operation. 

Blood is as much food to the stomach as a meal, and its presence 
in the stomach leads to active secretion of gastric juice and peristalsis. 
The rapid distension of the stomach in severe hfemorrhage results in 
its evacuation by ha9matemesis,and smaller quantities pass out through 
tlie intestines and give rise to a mekena. But when severe hjemorrhage 
continues after hfematemesis has occurred or when the bleeding is not 
sufficiently rapid to cause the sudden distension which results in its 
ejection, death may result unless steps are taken to empty the stomach. 
Just as uterine liromorrhage can be arrested by emptying the \itenis 



585 rOST-GR.VDUATE SURGERY 

and cau'^in" it to contract, so evacuation of the stomach \vith a tube 
ntnl repeated lavajic (with four ounces of ice-cold water until it comes 
hack no loii'ier blood-stained) almost invariably leads to ccssiitionol 
pactric htvmorrhafjc. When the water has finally been evacuated a 
♦Imchin of 1 in 1000 adrenalin chloride is passed into the stomach ; it 
can now pain access to the bleeding point, which it cannot do wlicn the 
stomach is full of lilood. As it is not absr)rbed it docs not cause any ri«o 
of bhwxbpressurc. Altliouph it requires coumgc to give this treatment 
to a dcsperatelv ill patient, 1 have seen several cases in which I am sure 
that it has saved lives. It is particularly valuable when the hromonliapi' 
is from iu\ acute ulcer, in which no operation can be of any use. 

When there has been i\o bleeding for 48 hours the usual trcatuicnt 
of a chrome ulcer by hourly feeds, alkalis, and atropine should b' 
bepnn. Wlien there liave been no symptoms pointing to tlie presence 
of a chronic ulcer the alkalis and atropine should bo omitted, but the 
strict diet should be continued until tlic occult blood lias dis.ipj>c.'ire<l 
from the stooh. This generally occurs imicli more rapidly tlmn with a 
chronic ulcer. 

In all cases 00 grains of iron and ammoniutn citmto should be given 
three times a day as soon as feeding i.s begun, ns although the span* 
taticoxjs regeneration of blood is often rapid, in some eases it is extremely 
slow, and, altliough the ulcer may heal, the patient may remain unfit 
for many months if the ancomia b not recognised and treated. 


(f) ('noicE OF Opf.uatiox i.v Cases of ILTni.\TEMKSis ni'E to 
Peptic Ueceu.\tio.\ 

t.y 

RonxEv JIaixgot 

I AM in agreement witJi the principles of treatment of iKcmatcinesb 
due tti peptic ulceration as outlined in the preceding pages. 

In .a ca«e of severe b5emateme.si.s known to be due to a cliTonw 
peptic nicer, in my ojiinion operation should not be performed ilunvff 
a setrre IkhU of fdmfiiw; or immoUatety n/fcrirard'c when the patient h 
rnll.ipvfvtJ jijni cxsanguin.ated. But the qiieslion as to ir/;e« oficnitioii 
should Ik> jicrfonncd is so froquentlv raided that it is essonlial to 
h.avc some plan of action defitmtlv in mind with reg.ird to 
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As the exsanguinated patient is a very bad operative risk it is 
usually wser to defer surgical measures until he has recovered from 
the effects of his hsemorrhage, and this may entail a lapse of weeks or 
even months. 

The alternative method of giving blood-transfusions directly after 
a torrential hsemorrhage and operating immediately is not one which 
appeals to me. On the other hand, the persistent recurrence of mild 
attacks of hajraorrhage is a clear indication for operative interference, 
always proWded that a diagnosis of peptic ulcer has been established 
beyond dispute, and that intensive medical treatment has been given 
a fair trial. 

Operation. The abdomen is explored through a paramedian or 
preferably a mid-line incision. In cases of hjemorrhage due to a chronic 
duothnal ulcer the following operations have been practised : 

(1) Underrunning and ligature of the blood-vessels in the region 
of the pylorus and first part of the duodenum. 

(2) Opening the pylorus and anterior wall of the duodenum to 
expose, and caxiterise or otherwise obliterate the ulcer. 

(3) Gastro-jej unostomy combined with (1) or (2), or with : 

(а) Pyloric occlusion, or 

(б) Infolding of the anterior wall of the duodenum in such a 
manner as to produce stenosis and plugging of the ulcer 
bed. 

(4) Attack upon the ulcer combined with gastro-duodenostomy. 

(5) Finsterer’s operation of partial gastrectomy icifh pi/loriG 
occlusion, nothing being done to the ulcer itself. 

(6) Gastro-duodenal resection idth duodenal occlusion. Here the 
ulcer is resected together with the first part of the duodenum and at 
least three-quarters of the stomach, the operation being completed by 
either the posterior or anterior type of Polj^ anastomosis. 

In practice the actual operative procedure %vill in large measure 
depend upon the state of the patient, the condition of the ulcerated 
area, and the technical skill of the surgeon. 

Such measures as underrunning and ligature of the blood-vessels 
in the invoh'ed region or direct attack upon the ulcer, neither method 
being combined with any form of short-circuit operation, will rarely 
have more than a temporal}' effect in arresting the hajmorrhage. 

If the patient’s condition is poor it is my practice, and that of many 
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Ollier surgeons, merely to iiifoW the first part of the (luodcimm m 
efiuMcntly a-s possible, occlude the pylorus with kangaroo tendon, and 
jierfnrm a posterior gastro-jejimostomy. 

If, however, the patient’s condition is satisfactory and the parts 
lend tlienisclves readily to excision, the radical operation of gastro- 
duodenal rc'^ction is to be preferred ns it is the only nicthwl likeW 
In be followed by permanently satisfactory results, at tlie same tiire 
ensuring freedom from secondary peptic ulceration and recurrence of 
tlie lix'morrlingc. 

In certain cases wliero the ulcer is posteriorly placet!, inaccessible, 
tlceply excavating the pancreas, and surrounded by ewlemataus 
adliosions, rinstcrer's operation of partial gastrectomy ndtli p}’Iaric 
occlusion would seem to offer a fair prospect of cure. 



flf S3<, OctXCSM*' 


In cases of (jaslric ulcer the idea! treatment is partial gastrectomy, 
an<l this operation sliould be carried out wherever possible. 

An alternative to gastrectomy is wedge resection of tlie ulcer 
combinctl with pi’stro-jejiinostomv. 

Any eiitfirce/ oiieration, sueli ns pyloroplasty or gastro-jejuno^itomy 
for a bleeding gastric ulcer, is unsound in principle and often diMUiicd 
to failure. There must }>c a Hired attack U]>f>n the ulcer, and jiattul 
gastrectomy fulfils this reijiiiremcnt in tlie most satisfactory nmniicr. 

If on e.vpioration of the abdomen in a ease of severe ha'inatcinosis 
the .“tomach and dtuKlemiin npjicar to be normal, there lictrtg r-o 
localised induration or crater to he felt which would imlicate the 
pn‘«eiice of an ulcer, no useful purjiose will he M*r\‘eil by ojienimJ tl.c 
.‘tomrch or ihuxlenuni end .searching f«ir the blce<ling {mint, * 
this IK atteniptml. more often than not the whole mitnais surfc-ce wi 
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be found to be weeping blood. In these cases, where no visible or 
palpable organic lesion is found in the stomach or duodenum, neither 
partial gastro-duodenal resection nor a short-circuit operation is, in 
my opinion, justifiable. It is better to cany out a careful examination 
of the other abdominal viscera, such as the gall-bladder, the appendix, 
the spleen, etc., to ascertain whether there is any pathological con- 
dition in any of these organs to account for the gastrostaxis. If any 
gross disease is found here, the surgeon should not hesitate to deal 
radically ^vith the condition present. 

During and after operation every means of resuscitation should be 
readily available. 



SECTION 5 

DUODENUM AND SMALL INTESTINE 

l.y 

J. Ewart Schofield 


Chapter I 

Tumours of the Duodenum and Small Intestine 
Chapter II 

Injuries to the Small Intestine 


Chapter III 
Chronic Duodenal Heus 



Section 5 


DUODENIBI AM) SMALL INTESTINE 
CHAPTEK I 

TtBIOUES OF THE DuODENUM AND SsiALL INTESTINE 

Small intestiral neoplasms aie seldom met "witli in surgical practice, 
and their rarity can be judged by the paucity of recorded cases. 
Every student of surgery is taught that carcinoma, which incidentally 
is the commonest of small intestinal tumours, practically never occurs 
in the small bowel. There are very few surgeons, moreover, who, 
when investigating a vague abdominal condition, would include these 
tumours in their differential diagnosis. Growths in this situation, 
therefore, are liable to be regarded as pathological curiosities of only 
academic interest. Thus they remain, until the occasion arises when 
the siirgeon is suddenly confronted by one of them, undiagnosed, at 
operation. The tumour then ceases to be of mere theoretical interest, 
assumes a practical importance, and demands immediate attention. 

BENIGN TUMOURS 

Benign tumours are to be found more frequently in the large than 
in the small intestine. A comprehensive survey of these tumours was 
made by King, who was only able to collect 119 cases in literature. Of 
these, 47 were found in the small intestine. 

In 1933, Rankin and Newell published a list of 35 cases of benign 
intestinal new growths, which comprised the total number of these 
cases appearing in the files of the Mayo Clinic. They were arranged 


as follows : 

Adenoma . . . . • .11 

Myoma ...... 11 

Eibroma 6 

Lipoma ...... 2 

Hrcmaiigioma ..... 2 

Indefinite 3 
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The rarity of these benign 
tumours is demonstrated by the 
fact that Rankin and Newell, in 
collecting 35 cases, were able at 
the same time to find 60 cases of 
small intestinal carcinoma. 

Allowance must be made, how- 
ever, for a number of cases which 
undoubtedly, on accoimt of the 
absence of symptoms, remain un- 
observed, so that in all probabilitv 
they are of more frequent occur- 
rence than statistics would lead 
one to believe. 

Pathology. The commonest of 
these tumours in order of frequency 
are adenoma, myoma, fibroma, 
lipoma, hiemangioma. Other ex- 
tremely rare forms occur, such 
as myxoma, myxofibroma, neuro- 
fibroma, endothelioma, and terato- 
blastoma, but only isolated cases 
of these have been described. Such 
tumours affect all parts of the 
small bowel, but the ilaum is the 
commonest site. They may be 
subserous or submucous, but they 
usuaDy grow in the direction of 
the lumen, which is probably due 
to the fact that the mucosa offers 
less resistance than the muscular 
coats of the bowel. 

They vary* greatly in size from 
that of a pea to that of a tumour 
which may be palpated through 
the abdominal w’all. They may' be 
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single or multiple, and in the latter case may affect a considerable 
portion of the intestinal tract. This is best exemplified in the con- 
dition of multiple polyposis. 

Finally, the tumours may be sessile or pedunculated, the submucous 
variety taking on the latter form. Of these growths, the adenomata 
and lipomata usually become pedunculated. The wall of the intestine 
is composed of a variety of tissues, viz,, the outer peritoneal coat of 
endothelium, unstriped muscle, areolar tissue, and mucous membrane 



Ftj. 310. — TvwcAt AoexoMiTOCS Toi-yf or tbe iLsru, 
coxFosED or Mccocs Glands, (x 113.) 
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wth vascular supply, from which, with the exception of the outer 
endotliebal coat, growths may arise. 

They have all the microscopical characteristics of similar tumours 
found in other parts of the body. 

Adenoynala. Although the commonest benign tumours of the small 
intestine, they are found more often in. the large intestine. They arise 
from the intestinal glandular epithelium, and usually grow towards 
the lumen. They occur in all parts of the small bowel wtb a slight 
predilection for the duodenum, where they have a second site of origin 
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from Brunner’s gkntls, a fact wliicli can be demonstrated under the 
microscope. Adenomata frequently become pedimculated, and a few 
instances of malignant change supervening are known, although this 
is an extremely rare complication. There is a tendency for these 
tumours in their polj-poidal form to disappear spontaneously. 



Tti] 3<l.— AorxosLi or Bl^^T^sn’»CL*l5^>s. (x 115.) 
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^lyoinata. Under this heading are included the fibromyomata, 
their nomenclature depending on the relative proportions of muscle 
and fibrous tissue present. All portions of the small intestine are 
atlected, and these tumours have an equal distribution in both large 
and small bowel. They arise from the mu-scle coat of the intestine, 
rarely become pedunculated and are subserous and submucous in 
equal proportion. They contain smooth muscle-fibres, and a salient 
eature of their microscopical appearance is the presence of large 
numbers of red blood-corpuscles. Small intestinal myomata show a 
marked tendency to bleed, and may be the cause of serious intestinal 
haemorrhage. 

Fibromata. Pure fibromata rarely occur, as usually there is 
sufficient fibrous tissue present to Yvarrant the term fibromyomata. 
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They spring from the connective tissue of the submucous coat of the 
intestine, tend to become pedunculated, and are prone to myxomatous 
or chalky changes. Fibromata are most commonly found in the ileum, 
and of all the benign tumoum are the most likely to give rise to 
intussusception. 

Lipomata. They are probably commoner than the above statistics 
of Rankin and Newell show. They tend to become pedunculated, and 
cases have been reported in which spontaneous expulsion of the tumour 
has occurred per rectum. A yellow tinge is often imparted to the 
mucous membrane or peritoneal coat by the presence of the underlying 
growth. They are often multiple, and of all the benign tumours are the 
most susceptible to rapid growth, sometimes attaining a size sufficient 
to allow them to be palpated through the abdominal w^all. 

Haemangiomata. These tumours are more often met with in the 
small than in the large intestine. They appear reddish in colour under 
the mucosa and blue imder the sero\is coat. They are formed of sinus- 
like spaces containing blood, lined by a definite layer of endothelium. 
Rankin and Newell’s cases both occurred in the duodenum, one giving 
rise to serious gastro-intestinal hsemorrhage, the otlier growing so 
large as to occlude the lumen of the bowel. MacCullcn in 190G reported 
a case of multiple cavernous hmmangiomata occurring tliroughout the 
length of the small intestine which were most marked in the jejunum. 
Saint has alsodescribcd a casoof small multiple biemangiomata occurring 
in the jejunum. 

Glandular Hgperplasia. Tirs coadition, though not strictly coming 
within the classification of benign tumours, should be mentioned. 
According to Saint it is probably the commonest cause of pol^iji of the 
small intestine. The pedicles are extremely small, being 1-2 centimetres 
in length. Saint, in his study of this condition, believes it to be one of 
local hyperplasia, probably of the Ijunphoid follicles of tlie intestinal 
mucosa. Tlie pol)"pi are most commonly found in the ileum. Clinic- 
ally this condition is unimportant. 

Diagnosis. Many cases of benign intestinal tumour remain undiag- 
nosed ; they may be found accidentally at operation or at autopsy. 
Undoubtedly there must he a number of cases which remain undis- 
covered. 

Vague abdominal symptoms such as epigastric pain, vomiting. 
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nausea and indigestion may occur, mimicldng many other abdominal 
conditions, e.g. disease of the gall-bladder or appendut, duodenal ulcer, 
constipation, etc. These syiuptoms by themselves contribute Uttk to 
the diagnosis of benign tumour. Possibly a diagnosis of one of the 
above-mentioned conditions may be made, and a tumour be found at 
operation. Rarely does the tumour grow so large as to be felt on 
pbj'sical examination. 

It has been claimed that a few cases have been diagnosed as a 
result of X-ray examination and more particularly cases which hare 
occurred close to the pylorus or the ileo-caecal valve. On the whole, 
however, the results are most unconvincing, and little help can be 
expected in this direction. 

It must be admitted, therefore, that the diagnosis of these tumours 
is a difficult matter ; actually it is rarely made except in the presence 
of a complication. 

Benign Tumiyurs of the Duodenum, The general symptoms of 
epigastric pain, vomitmg and indigestion may be present, and if there 
is idceration of the mucous membrane over the tumour, a diagnosis of 
duodenal ulcer is likely to be made. Should the ulceration be severe, 
serious brnmorrhage may occur resulting in hmraatemesis, mekna 
and anmmia. This is more likely to occur should the timiour be a 
myoma. This complication, however, would only tend to strengthen 
the diagnosis of duodenal ulcer. Should the tumour grow to such a 
size as to cause obstruction, the true nature of the disease may come 
to light. The case would probably be regarded as one of pylonc 
stenosis, and if the growth occurred below the ampulla of Vater, the 
patient would vomit large quantities of bile. This important diagnostic 
factor together with an X-ray examination may result in unmasking 
the condition. 

The most valuable complication as an aid to diagnosis in tumours 
of the small intestine is undoubtedly the onset of intussusception. 
Oning to its fixity this rarely occurs in the duodenum. Kellogg, 
however, has recorded a case of intussusception which occurred 
m the duodenum as a result of adenoma arising in Brunner s 
glands. 

Benign Tumours of the Jejuno-Ileum. Tumours in this region may 
give rise to no symptoms at all; but, as in the duodenum, vague 
abdominal symptoms may be present which are common to other 
abdominal conditions. 
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Bleeding mny occur resulting in melaena, and occasionally bright 
red blood is passed per rectum. 

The tumour may grou' to such a size as to cause chronic obstniction. 
The patient suffers from tlireatened attacks of acute intestinal obstruc- 
tion ■which subside temporarily, only to recur later. 
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The complication responsible for unmasldng many of these tumours 
is intussusception. The commonest cause of intussusception in the 
adult is benign small intestinal tumour. Other causes are : tj'jjhoid 
ulceration, including the period of convalescence, dysentery, stercoral 
ulceration, tuberculosis, jMeckel's diverticulum, foreign bodies, parasites 
and intussusception ■without any known cause. Of these tumours which 
produce sjTnptoms, the percentage in which intussusception occurs is 
considerable. 



coo 


POST-GRADUATE SURGERY 


The patient, -who may previously have been quite healthy, is seized 
with acute abdominal pain with dramatic suddenness. The pain, usualiy 
located in the epigastrium, is described by tlie patient as a cramp or a 
knot in the pit of the stomach. Vomiting is severe. 

The abdomen is distended and a lump can usually be felt. Con- 
stipation is marked, but blood may be passed per rectum. These 
attacks may be severe enough to bring the patient to the surgeon, or 
they may pass ofi suddenly, only to recur later. Intussusception may 
in some cases be found on opening the abdomen for some other 
condition. 


A tj’pical feature is the sausage-shaped tumour which is nearly 
always present and which becomes visibly larger with each successive 
attack of colic. Unlike intussusception in 
the infant, the condition is not necessarily 
progressive, the intussuscipiens remaining 
viable for some time. Cases have been 
recorded of a spontaneous cure following 
the passage of a slough per rectum. 

TrealmeiiL If a small tumour is present, 
local excision will probably be all that is 
required. If the growth is a subseious one, 
an attempt should be made to shell out 
the tumour through a longitudinal incision, 
if possible without dividing the mucous 
f'7 M3,— DuaR\*si«jc membrane. The bowel should be closed 

■ OF Fjo. 342 RtnrctD • , * .. 

Two uiniDs. With a transverse suture line. 

The tumour may be large enough to 
render resection necessary with cnd-to-end anastomosis, or closure 
with lateral anastomosis. 

The results of these operations are most encouraging. Rankin and 
Newell report that in their series of 35 cases there were no deaths as 



a result of operation. In some cases enucleation was performed ; m 
others resection ; and in following up the results, the permanence of 
cure by surgery was demonstrated. Balfour and Henderson treaty 
six cases of benign duodenal tumour by excision and all the patients did 
well. Some surgeons prefer in addition to perform gastro-enterostornr 
in duodena! tumour. In those cases complicated by intussusception 
the treatment depends on the severity of the intussusception. It may 
prove to he easily reducible and local excision may he all that is neces- 
sary’, aided perhaps by lateral anastomosis. On the other hand, the 
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surgeon may prefer to resect a portion of bowel, but each case must be 
treated on its merits. Usually, however, it is not possible to obtain 
complete reduction. This should not be too energetically attempted^ 
as damage may be done to the delicate bowel, and much valuable time 
wasted. It is better to reduce the intussusception as far as safety will 
allow , and then to resect the unreduced portion followed by anastomosis. 


JIALIGNAKT TOJIOUES 

Carcinoma. Small intestinal carcinoma constitutes only 2 to 3 per 
cent of all intestinal cancer. This is a curious fact when one considers the 
relative frequency of cancer of the stomach and large bowel. If constant 
irritation were accepted as a predisposing cause of cancer, then this dis- 
crepancy might w-ell be explainedbythe fluid content of thesinall intestine 
pro\ingless irritable than the moresolidcontentsofthestomachand colon. 
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With regard to regional incidence, the duodemim is most commonly 
afiected, the ileum to a lesser degree, while jejunal cancer is practically 
unknown. Johnson, in a report from the Vienna General Hospital, 
found 343 cases of intestinal cancer in 41,883 autopsies, but not a 
single case of jejunal cancer was included. Of 71 cases of small 
intestinal carcinoma, Jefferson found the duodenum to be affected in 
34, that is 48 per cent, and states, “ Considering the shortness of the 
duodenum it is evident that, inch for inch, it is more liable to carcinoma 
than the rest of the small intestine.” 

Carcinoma of the Duodenum. The duodenum is divided, for 
descriptive purposes, into supra-ampullary, ampullary and infra- 
ampullary regions. Table 1 shows the relative frequency with which 
they are affected. 


Table 1. Distribdtion’ op Doodesal Caxcer 


Author. 

Supra- AmpuUari/. 

AmpuUary. 

In/ra-Ampullarrj. 

Bolieston 

8 

24 

3 

Geiser 

11 

51 

9 

Fenwick 

11 

29 

7 


It will be noticed that by far the greatest number of cancers occurs 
in the region of the ampulla of Vater. 

Although the duodenum is highly resistant to the disease, it is not 
the pylorus which forms the actual barrier. It has been shoTO that 
the duodenum does not always escape in pyloric cancer, but the growth 
seldom invades it for more than a few centimetres. Nagel has demon- 
strated cases of pyloric cancer which to the naked eye involve the 
duodenum, but he has added to this number after microscopical 
examination. Table 2 shows the evidence of other writers on this 
point. 


Table 2. Fbequescy ok Doodexai. Ixwolvemext ix Caxceb 


Author. 

OP THE PyLOBOS 

Cancer of Pyfonw. 

Duodenum Microscopic- 
ally Invoiced. 

Konjetzny 

54 

23 

Brinton 

125 

]0 

Jlaragliano 

12 

2 

Bornnann 

63 

20 


Pathology. Duodenal carcinoma usually takes the form of a 
cylindrical-cell adeno-carcinoma arising from the mucosa. It has a 
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definite tendency to change to tbe sguamoiis or splieroidal tjiie. At 
the ampulla of Vater three tyjies of epithelium are met n-ith. D.cis 
are the high cylhidrical cells of the choledochus, the clear flat celk and 
mucous cells of the duodenum, and the Ion- cuboidal cells of the pan- 
creatic duct of fVirsmig. This differentiation should not he undnly 
stressed, since from a practical point of view the problem facing the 
surgeon is the same. If the growth extends in the form of a plaque, 
the duodenum is probably the seat of origin, whereas a pedunculated 
carcinoma protruding from tlie ampulla 
probablj has its origin in the common 
bile-duct. 

Many theories have been advanced 
as to the origin of these tumours. Bp 
some it was thought that the condition 
arose in aberrant stomach glands, by 
othere that tiie primary site was in 
pancreatic rests, which arc known to 
occur in the first part of the duodenum 
Orth favoured the view that the origin 
was in Bnmner’s glands. Morrison 
and Feldman have reported a case of 
carcinoma arising in a diverticulum 
of the first part of the duodenum. 
The question as to whether carcinoma 
arises in a duodenal ulcer has been for 
years a subject of controversy. In the 
stomach Walton thinks that 20 per 
cent of carcinomata are preceded by 
ulcer, but there is almost complete 
absence of evudence so far as the 
duodenum is concerned. Isolated cases have been recorded from 
time to time, but most of them fail to .survive a rigid investigation. 
One cannot fail to observe the disparity in the numbers of duodenal 
ulcers and duodenal cancers. Furthermore, cancer in the duodenum 
ts most frequently foimd at the ampulla of Vater, whereas duodenal 
ulcer is almost exclusively confined to the first portion of the 
duodenum. 

The gro^vtli tends either to spread along the duodenum or to 
encircle it, eventually leading to obstructive symptoms. In the 
ampullary region early obstruction of the common bile-duct occurs, 
producing a rapidly progressive jaundice, with dilatation of the common 
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bile-duct and gall-bladder, whidi become filled ^ntb aseptic bile and 
mucus. Perforation is r^are, but local abscess las occurred. Involve- 
ment of tie portal vein has led to ascites, whilst external fistula or 
internal fistula with the gall-bladder or colon is an occasional complica- 
tion. Mctastases occur late in the disease, a fact which at first sight 
might lead one to consider a case of duodenal cancer in a favourable 
light. AVhen metastases do occur it is usually the neighbouring organs, 
such as liver and pancreas, which are inv^olved. 

Diagnosis. The diagnosis of duodenal cancer is imdoubtedly a 
matter of great difficulty. Naturally the symptoms and signs depend 
to a great extent on the particular portion of the duodenum affected. 
There are, of course, vague abdominal symptoms which are common 
to many other abdominal diseases. Indigestion, epigastric discomfort 
and loss of appetite are among these. 

Little need be said concerning siipra-ampullary cancer, since the 
symptoms closely resemble those of pyloric cancer. Suspicion of a 
supra-ampuUary growth may arise in the mind of the radiologist, when 
investigating a case referred to him for gastro-duodenal investigation. 

Ampullary cancer, on the other hand, produces symptoms quite 
peculiar to itself, the most important of which is jaundice. This 
appears early on in the disease and is usually progressive in character. 
Occasionally the jaundice disappears but returns later. It requires 
only the smallest growth to produce obstruction of the common bile- 
duct and a correspondingly serious condition of the patient. Car- 
cinoma above or below the ampulla of Vater may progress until the 
lumen of the bowel is occluded, without giving rise to serious symptoms ; 
but a small ampullary growth can produce rapid emaciation and death. 
One very constant feature is enlargement of the gall-bladder and liver. 
Should infection of the stagnant bile occur, it ■will result in intermittent 
fever, with sweats and rigors. AVasting occurs early on in the disease, 
due to obstruction of the flow of the pancreatic juice, and fat may 
show itself in the fjcces. Pain is not a marked feature, but as a rule 
vomiting occurs. One would naturally consider carcinoma of the 
bead of the pancreas and stone in the common bile-duct, in 'ciew of the 
symptoms, hut their rapid progress and the absence of pain might lead 
one to suspect the true nature of the condition. It should certainly 
encourage one to examine the ampullary region at operation. 

Apart from vague upper abdominal symptoms, the disease in the 
infra-ampullary region may progress unheeded until the onset of 
obstruction. The condition is then characterised by copious vomiting, 



606 POST-GRADUATE SURGERY 

the vomit containing large quantities of bile. Rapid emaciation 
follows. The stomach and duodenum proximal to the gro^vth become 
enormously dilated, and the true site of the obstruction will be revealed 
by a barium meal examination. Even then the diagnosis is liable to 
be confused with tumour pressing from outside, or obstruction due to 
the superior mesenteric vessels. 

Treotmenl. Pre-operalhe. This is of paramount importance since tU 
jaundiced and debilitated condition of these patients has been to a large 
extent responsible for the appallingly high operative mortality in peri- 
ampullary cancer. Particular attention should be paid to tbe jaundice, 
for hmmorrhage following the operation has repeatedly defeated the 
surgeon in his purpose. Blood-transfusion, which will decrease the 
clotting time of the blood, should be undertaken, and calcium chloride 
in doses of 5 cc, of a 10 per cent solution should be administered 
intravenously for three days before the operation. In addition, the 
patient’s condition vnW be improved by the administration of large 
quantities of saline, subcutaneously, intravenously and per rectum 
for some days prior to operation. 

Supra-AmpullcTy Cancer. This extremely rare condition is treated 
on the same lines as pyloric cancer. 

AmpuUary Cancer. WTien confronted by a cancer in this situation, 
the surgeon has to decide on the question of operability. This is 
determined by tbe size of the groAvth, its fixity, the involvement of 
local structures, the presence or othenvise of metastases, and the 
condition of the patient. 

If the growth is considered inoperable, much relief can he afforded 
to the patient by means of a palliative operation. Obstruction of the 
passage of the stomach contents can be overcome by gastro-entcro- 
stomy, and jaundice reh'eved by drainage of the gall-bladder. Anas- 
tomosis of tbe gall-bladder to the stomach is preferred, since it gives the 
patient the benefit of the bile, and avoids a copious discharge on to 
the surface of the abdomen which is distressmg to the patient. 

A preliminar)’ palliative operation should be performed in those 
cases which are regarded as suitable for an attempted radical cum. 
It is preferable to perform the palliative operation and await t le 
recovery of the general condition of the patient before attempting t e 
radical operation two or three weeks later. Tremendous benefit accrues 
to the patient in these few weeks of waiting, for the jaundice rapi >* 
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disappears and emaciation is considerably relieved. When the pallia- 
tive procedures have been completed, the surgeon turns his attention 
to the gro^'th itself. 

The duodenum should be carefully mobilised and opened through 
an anterior vertical incision. The tumour may be exceedingly small 
and removable by local excision. Such a minute procedure should not 
be undertaken lightly. Of 53 cases reported by Cohen and Colp 
which were treated by local excision, 50 by the trans-duodenal, and 
3 by the retro-duodenal route, only 18 survived the operation and its 
immediate after-effects. Death may result from shock, hemorrhage, 
peritonitis, fistula, etc. Moreover, in about 50 per cent of cases it is 
necessary to re-insert the common bile-duct into the duodenum. 
Drainage of bile will be delayed for a few days owing to the inflam- 
matoiy reaction at the site of re-insertion. If a preliminary cholecyst- 
gastrostomy has been performed, its value will be appreciated at this 
stage. 

Should the growth have extended beyond the papilla, so that 
simple papillectomy fails to remove the whole of it, then the surgeon 
is faced with the problem of performing a circular resection of the 
duodenum, including a portion of the pancreas. This is an operation 
of considerable magnitude to be undertaken in a patient who by this 
time is probably in an extremely poor condition. The xmsatisfactory 
nature of this operation can be judged from the account of Cohen and 
Colp, who report that only four persons are known to have survived this 
ultra-radical procedure. Such a mode of treatment therefore deserves 
Httle or no consideration. 

Results from radium treatment of cancer in this particularly 
difficult situation would be welcomed, but so fat little is known con- 
cerning the reaction to radium of malignant disease of the small in- 
testine. The writer recorded a case of cancer occurring immediately 
below and involving the ampulla of Vater, which he treated by the 
implantation of radon seeds, after having performed cholecyst- 
gastrostomy and gastro-enterostomy. The patient died 29 days later 
from duodenal fistula. At the same time it must be admitted that the 
surgical treatment of peri-ampullary cancer is an extremely precarious 
advent\ire, so that radium treatment combined ^vith a palliative 
operation might for the present be regarded as a more justifiable 
choice of treatment. 

Infm-Ampullary Cancer. In this region resection is preferred to 
local excision. The third and fourth portions of the duodenum are 
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mobilised, aud the proximal portion anastomosed to the jejunum, 
either by end-to-end or end-to-side anastomosis. Pauchet and Luqtiet 
reported such a case in a woman of 61 years of age, who made an 
uninterrupted recovery and later returned to her work. 


CANCER OF THE JEJUNO-ILEUJI 

Patliology. The growth in nearly all cases is adeno-carcinoma, 
the scirrlms or colloid variety occasionally occurring. Although the 
tumour may project into the lumen in some cases, it is usual for it to 
encircle tlie bowel, stenosis eventually resulting. Obstruction, how* 
e%cr, does not show itself rmtil stenosis becomes almost complete, 
omng to the fluid nature of the bowel contents. 3Ietastases occur late 


ABDOMEN 


609 


in the disease. It is not unconinion for the proliferating non*stenotic 
type of carcinoma to be mistaken, on naked-eye examination, for 
tuberculosis or sarcoma. 

Diagnosis. It is impossible to enumerate any definite symptoms 
of the early stage of cancer in tins situation. Vague symptoms may 



Fig. 352. — C^BciMHU op JwtrxwM. 
\Umttria* Uunutn, 


precede the onset of stenosis. This is characterised by colicky pains, 
vomiting, constipation, and in some cases loss of weight, but this is not 
constant. As the obstruction becomes more pronoimced, the coils of 
intestine proximal to the growth become tremendously distended, 
producing a ladder pattern centrally placed in the abdomen. In 
jejimal carcinoma, vomiting is an earlier and marked symptom. 

The non-stenotic type proceeds in subtle fashion without subjective 
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symptoms. Meamvliile the patient suffers from fatigue, emaciation 
and anaemia. The latter symptom may result in the condition being 
mistaken for one of pernicious anaemia, and is due to bleeding from the 
growth into the limien of the bowel. 

A lump may be felt on palpating the abdomen and, in the case of 
the ileum, the growth may weigh down the affected coil of bowel, so 
that it can be felt on rectal exaimnation. Ascites is rarely present. 

X-ray has been claimed to be of value in the diagnosis, but very 
few cases come to light through this medium. Grout, however, has 
demonstrated, by means of barium series, two cases of jejunal obstruc- 
tion due to carcinoma, which was confirmed at operation. The cardinal 
feature in both cases was the enormous dilatation of the bowel proximal 
to the obstruction. Some radiologists claim to recognise small intestinal 
tumour from a “ straight ” film of the abdomen by the evidence of 
gaseous obstruction, but this has not proved altogether reliable. 

Treatment. It is because of the tendency for carcinoma of the 
jejuno-ileum to metastasise late, that early diagnosis is important. 











ABDOJtEN 613 

•Most of the cases are met wth at operation in the presence of acute 
intestinal obstruction. It is advisable, therefore, not to attempt a 
radical cure ah initio, but to perform either a lateral anastomosis or 
jejunostoniy. MTien the danger of obstniction has passed, a resection 
of the growth should be undertaken, together with a considerable por- 
tion of healthy bowel, both above and below' the growth. The surgeon 
should not be deterred from his purpose by the presence of glands in 
the mesentery. It has already been pointed out that metastases occur 
late, and if glands are present, they may be only inflammatory in 
character. Nevertheless, although the results of the operation are 
poor, the percentage of cases wlu'ch recover renders the procedure 
justifiable. 

An important point to be observed is the necessity for a complete 
examination of the abdomhial organs. What at first sight may appear 
to be a primary carcinoma of the small intestine may prove on further 
investigation to be a secondary deposit from primary carcinoma of the 
gall-bladder, ovary, etc. 

Glohocellularis or Carcinoid Ttiniour. This tumour, first described 
by Lubarsch in 1888, has given rise to a good deal of controversy. 
MTiilst resembling carcinoma histologically, it is clinically benign and 
characterised by an almost constant absence of metastases. Krom- 
pecher suggested the resemblance of this tumour to the basal-celled 
carcinoma, and it has received the title of “ The Rodent Ulcer of the 
Small Intestine.” Its commonest site is in the ileum and the appendix. 
The tumour grows slowly and rarely reaches a sufficient size to be of 
any clinical importance, although intussusception has been knowm to 
resjilt. It ia. u.S'iaJly about tbft eizo of a ipoa, luia a wide base and a 
smooth surface, and the mucous membrane remains intact. Recurrence 
does not occur after removal. 

Recently the term “ Argentaffin tumour ” has been applied on 
account of the fact that granules in the tumour take the silver stain. 
In the light of our present Icnowledge, it would appear that the term 
" Carcinoid tumour ” more aptly describes it. 

Sarcoma of the Small Intestine. Although sarcoma is more common 
in the small than in the large intestine, very few' cases have been known 
to occur. It is much rarer than carcinoma, and appears at an earlier 
age. Persons between 30 and 40 years of age are more liable to be 
affected, Jilthough the disease has occurred, in infants and the aged. No 
portion of the small bowel is exempt from sarcoma. It arises in the 
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submucosa and rapidly proceeds to inliltrate tlie coats of tbe bo^rel. 
It may occur as a single growtli or as nodules scattered throiigbout a 
considerable length of the intestine. Occasionally the mucous mem- 
brane remains intact, but often deep ulceration occurs, resulting in 
hnemorrhage. Erosion of the inferior pancreatico-duodenal arter}' Las 
been laioum to occur in sarcoma of the duodenum. Metastases occur 
at an early date. 

The symptoms tend to be general rather than local in character. 
Emaciation, weakness and anorexia occur early with vague abdominal 
pains, diarrhoea or constipatioir. 

In contrast to carcinoma, stenosis rarely results, for, orring to 
involvement of the muscle coat of the intestine, dilatation occurs. 
The tumour therefore tends to grow to a sufficient size to allow of its 
being felt before obstruction supervenes. It is usually with a large 
abdominal tumour already present that patients seek surgical advice. 
Others seek treatment on account of threatened uitestmal obstruction. 
In either case, with metastases occurring early on, the condition is 
nearly always hopelessly inoperable. Palliative lateral anastomosis is 
all that can be offered. Sufficient evidence of the results of radium 
and deep X-ray therapy treatment of so rare a condition is not yet 
available. 



CHAPTER n 

Injuries to the Small Intestine 

Of all the abdominal organs, the small intestine is the most liable to 
suffer in abdominal injur}’. This is on account of its centrally-placed 
position, and its proximity to the vertebral column. Only about one- 
tenth of intestinal injuries affect the large bovrel. 

A. Closed Injury. This type of injury is conunonly produced by 
a blow with the fist, a kick, the passing of the wheel of a vehicle 
over the abdomen, or by the impinging of a bhmt instrument against 
the anterior abdominal wall. The suddenness of the blow, taking the 
abdominal muscles off their guard, crushes the intestine against the 
bodies of the vertebrse or the promontory of the sacrum. The duodeno- 
jejunal flexure, on account of its fiaty, is particularly vulnerable, and 
is liable to be tom away from its attachment. The so-called pneu- 
matic rupture, due to compression of air in the intestine, is seldom 
encountered. 

It must be remembered that serious damage to the bowel may be 
brought about by trivial injiury, or by indirect violence such as a faU 
on the feet or buttocks. 

Diagnosis. It cannot be imduly stressed that the amount of 
external injury to the abdominal wall is no criterion as to the degree 
of damage which the deeper structures may liave sustained. 

It is the rule rather than the exception to find, even in serious 
intra-abdominal injury, little or no evidence of trauma of the abdominal 
wall. The clothing is to some extent protective, and bruising does not 
immediately show itself. It is therefore important that a careful 
enquiry he made as to the details of the accident. 

llTien seen soon after the accident, the patient will be foimd to be 
suffering from shock. If severe, this may result in death within a few 
minutes of injury. On the other hand, it may he completely absent. 

The typical facies, showing pallor, anxious expression and appre- 
hension are usually present, whilst vomiting and nausea are fairly 
constant. 
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Paul is a marked feature, and, though at first slight, become 
severe, localised and persistent. The persistency of the pain is of 
particular diagnostic importance. 

Abdominal respiration is usually absent. Generalised tenderoeis 
and rigidity are present early on, eventually becoming localised. little 
attention is paid nowadays to the disappearance of the liver dullness, 
which is easily nnstaken for gaseous distension of the colon. In the 
following case treated by the author the majority of these features 
were evident, so that no diagnostic difficulty presented itself. 

“ A middle-aged man was admitted to hospital sufiering from 
abdominal injury. On careful inquiry it was ascertained that he Lad 
been struck in the abdomen and pinned against a w’all by the corner 
of a safe which weighed 30 cui;s. He was suffering from severe shock, 
the facies were ashen grey and be appeared very frightened. He had 
been in severe pain since the accident and had vomited once. Breathing 
was embarrassed and there was marked abdominal tenderness and 
rigidity, especially in the region of the umbilicus. The slightest move- 
ment caused the patient to cry out. A diagnosis of ruptured bovrel 
was made, morphia was administered and an operation performed 
three hours later. A paramedian incision was made to the right of 
the umbilicus, and on opening the peritoneum b^o^m•coloured fluid 
escaped. A collapsed loop of bowel was found lying immediatclj’ 
beneath the incision, and contained a perforation, through which the 
mucous membrane was everted. The loop was gently lifted out of the 
wound and held in a swab by the assistant, A careful examination 
was made for other perforations but none was found. Close to the 
perforation was a small heematoma of the mesentery which did not 
require attention. The perforation was closed by means of a purse- 
string sutrue and the abdomen drained by the suprapubic route. The 
post-operative course was uneventful and the patient left hospital three 
weeks later.” 

Such then is the classical description of the clinical picture of inju^ 
to the intestine. It cannot, however, be relied upon, nor \rill it stan 
the surgeon in good stead. Only bitter experience teaches us ho"^ 
deceptive these cases can be, and in how subtle a fashion can a 
condition progress rritliout bctrajdng itself by physical signs. 

This i.s fully illustrated in trvo cases supplied by Sir. E. St. 
Brockman : 

Case 1, “A toy, six ye.ar9of age, was running down a hill with a toy harrow. 
ran into a cah, and the handle of Ids banow hit him in the upper abdomen, fy 
admitted to hospital at 11 a.m. and kept under close observation until 8 p.m- 



ABDOMEN 


617 


seen then, he was playing football with hia rap with other boys in the ward, and on the 
strength of this was allowed to go home. He got up at 7 a.ra. on the following day 
and an hour later complained of acute abdominal pain. He was brought to hospital 
immediately, but was found to be dead on arriral. The post-mortem examination 
showed that the first part of the dnodennm was tom completely across. It was thought 
that leakage had not occurred until a few minutes before he died." 

Case 2. (Followed case 1 .) “ A boy of IT years of age was flung from one end of a 
swing boat to the other in a fair ground at 8 p m. He arrived at hospital at 8.15 p.m. 
The upper abdomen did not move on respiration and his breathing was short and 
jerky. There was no other physical sign present. Bearing in mind Case 1 , the aMomen 
was opened The duodenum was found to he tom completely across, immediately 
distal to the pylorus, which was tightly closed by spasm. There was no leakage. The 
two ends of the duodenum were sotureil together, and a posterior gastro-enterostomy 
performed. The boy made an uninterrupted recovery, and when seen six months 
later was qmte well.” 

It is ob\’ious, therefore, that the surgeon must not await the 
development of the classical picture. Decision must be influenced by 
one’s personal experience, the presence of even one physical sign, and, 
above all, by a careful enq^uiry into the nature of the accident. It is 
better to \'iew every abdominal injury as a case of potential intestinal 
rupture, and if, after careful consideration, suspicion lingers, the 
abdomen should be explored. 

If the case is seen some time after the accident, the picture will have 
changed. Shock will have passed off, the temperature uill he raised 
and the pulse-rate once again be rapid. Muscular rigidity will have 
given place to abdomioal ^stension, and there may be dullness of the 
flanks. In other words, the picture is now one of peritonitis. 

Treatment. Shock must always be treated from the outset, and it 
is w’ise to delay the operation for a few hours until this lias passed off. 
One should not wait longer than about six hours from the time of the 
injury, since by this time peristalsis will have returned to the bowel. 

In dealing with a case of ruptured small intestine it must be borne 
in mind that other organs may be injured. About 20 per cent of cases 
are complicated by some other intra-abdominal injury. 

A right paramedian incision should be made at the level of localising 
signs, but if these he absent the incision should be inclined to the upper 
abdomen so as to allow the examination of the fixed duodenum. 

On opening the peritoneum, the escape of gas, intestinal contents 
or blood is Hkely. The nature of any free fluid is noted, since this may 
betray the site of injury. A preliminary investigation should be made, 
special attention being given to bowel which appears collapsed. The 
intestine must receive gentle manipulation so as not to distiirb too 
much the site of rupture. If a cursoiy examination fails to reveal the 
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damaged bowel, a systematic investigation of the whole length of the 
intestine follows. The presence of bile in the free fluid would suggest 
beginning at the duodenum. Foul-smelling or bro-\ra-coloured fluid 
would indicate that the examination should commence at the ileo- 
caecal valve. The bowel must be examined most carefully since a 
perforation is easily overloobed. 

Tlie injured portion of bowel should be ■withdrawn from the abdomen 
and held in a large swab by the assistant, whilst a further search is 
made for other perforations. These arc frequently multiple and 



IS TUZ ASDOVO KV ;* HORSE. XoTS THB ETEEWOS OE W* 

Uccous SrEin<iuse. rars Lmmsa Escxrs or Fjcc*l cusTtsta. 

(//■o/friaa JTiceBw, JtC.S.) 

usually occur in adjacent loops of bowel. The edges of the perforations 
null be found to be everted, and in the first few hours after injury 
peristalsis has usually ceased. 

Treatment uill depend on : 

{1} T/ie Extent of the Tear. A small circular perforation 
closed by means of a purse-string suture, strengthened by stitching 
over a piece of omentum. 

Larger tears will require suturing in a transverse direction, 
procedure unll be made easier by fixing a clamp above and below 
site of rupture. Little fear need be entertained as to the patency o 
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the hiraen, since this is rarely encroached upon and lateral anasto- 
mosis is seldom necessary. If the rupture is complete, the edges should 
be pared and an end-to-end anastomosis performed. 

A large tear or multiple tears in a loop of bowel may render resection 
necessary. 

(2) Involvement of the Mesmtery. This may be slight, req^uiring 
ligature of vessels and suture. On the other hand, it may be so exten- 
sive as to require resection of the corresponding loop of bowel. 

(3) The Condition of the Patient. Although resection of bowel may 
be indicated, it often happens that the patient’s condition is so grave 
that this cannot be imdertaken \vithout serious risk. In such a case 
an attempt at suture of bowel of doubtful viability is justified. 

(4) Time which has elapsed since Injury. Early cases will be 
treated as above. Unfortunately some patients come to operation 
after the onset of peritonitis. One may attempt to suture the bowel 
and drain the abdomen, but often it is well to take advantage of the 
perforation and drain the intestine by inserting a Paul’s tube. 

It need hardly be added that repair of bowel should be undertaken 
outside the abdominal cavity, and all cases be given suprapubic 
drainage. 

Rupture of the Duodenum. If the duodenum is ruptured, gastro- 
enterostomy may be performed in addition, provided the condition of 
the patient permits. Sometimes the rupture is extra-peritoneal, and 
such a possibility must always be borne in mind when exploring a case 
of abdominal injury. There is usually swelling beneath the parietal 
peritoneum in the region of the duodenum. Attempt at suture must 
be made, mth drainage of the surrounding area. Duodenal fistula is 
liable to follow, so that, in addition, gastro-enterostomy with pyloric 
occlusion is recommended. 

B. Open Injury. This type of injury, though just as serious as the 
closed variety, does not present the same diagnostic difficulty. It is 
usually produced by a stab with a knife or puncture Avith a sharp- 
pointed instrument. The injured bowel may or may not protrude 
through the wound. 

The symptoms, whilst resembling those of the closed variety, are 
usually less marked. 

In every case of penetrating wound of the abdomen, injurj' to the 
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intestine must be presumed until proved otbenvise. This can only be 
clone by opening up the wound and maldng a systematic search of the 
bowel. The wound is cleaned as much as possible before the peritoneum 
is opened. Usually one finds the injured loop immediately beneath the 
external wound. 

The wounds, for they are often jnultiple, are dealt witli and the 
peritoneum closed, \vdth drainage. 

The following case of the author is illustrative : 

“ Aboy, 12 years of age, was impaled on the spike of some railings. 
WTien adnutted to hospital he was found to have a wound in the tight 
iliac fossa, very much resembling a grid-iron incision. At first sight it 
appeared that only the skin aud subcutaneous tissues were mYolvwl 
He was in no way alarmed at his misfortime, and there were no physical 
signs of injured bowel. He was taken to the operating theatre, the 
wound cleaned and the abdomen explored. There were no less than 
five punctured wounds of the small intestine witliin a few inches of each 
other. There was no leakage, probably due to contracture of the 
muscular coat of the bowel. Each perforation was closed by means of 
a purse-string suture, aud tlie wound drained. The boy made a rapid 
recover)'.” 

Gunshot iroimc/s. Wounds due to pistol or rifle bullets arc souie- 
timea cucouuteiecl in civil practice. Usually the intestine is perforated 
in a number of places. Ho time should be wasted in searching for the 
bullet. Treatment is carried out on the lines already indicated for 
mpture. Often the condition is complicated by severe haemorrhage 
from large blood-vessels. 

C. Injuries due to Foreign Bodies in the Intestine. Very riweJj 
does a foreign body, swallowed accidentally or intentionally, become 
lodged in the intestine. This is a rather remarkable fact considering 
the size of the objects which arc swallowed. Should a foreign ho( } 
perforate the intestine, the process is usually a slow one, resulting n* 
either a localised abscess well shut oft by adhesions, or an internal an 
sometimes external fistula. Occasionally a sharp object such as an 
open safety-pin causes a perforation which results in localbed pam an 
rigidity and demands operative interference. 
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CHAPTER III 
Chronic Duodenal Ileus 

This condition first described by Petit in 1900, has since occupied 
c attention of ni^erous observers. Interest was aroused in this 
conn Ty y t e writings of AVilkie in 1921, but some time elapsei! 
entity accepted as a definite pathological 

Pathology. Chronic dilatation of the duodenum may occur due to 
compression of the bowel between a tight root of the mesenter)* and 
e um ar vertebr®. The dilatation c-Ttends os far as the superior 
mesen eric arterj' . duodenum is usually the most 

a second stomach. Associ- 

V degree of visceroptosis, which is thought to 

oe responsible for the drag on the mesentery. The small intestine maybe 
pro apse into the pelvis, or the caecum and ascending colon may pull 
m he of the superior mesenteric artery, or even the right colic 
a ery. This is the generally accepted view, but it has not met with 
aniraous appro\al. Robertson is of the opinion that the condition 
is one o c ouic paralysis of the duodenum and considers the operation 
01 cluodeno-jejimostomy to be valueless. 

ther causes have been cited in addition. Rowlands found a 
congenital band compressing the second part of the duodenum just 
e ore it passes under the transverse mesocolon. He also successfully 
treated a case of duodenal pouch affecting the fourtli part, which when 
oacled pressed upon the duodenum and caused dilatation. Tuberculous 
1 ^ 1 ^ ^ ^ root of the mesentery', secondary carcinomatous 

g n ® ^ t c same site, congenital adhesions obstructing the duodeno- 
J j na exure and acquired adhesions follo^ving gastro-enterostomy 
tiave all been mentioned as causes of duodenal ileus. 

^ a result of continued intermittent obstruction the duodenal 
wall becomes thickened and the pylorus dilated. AVilkie regarded 
ciiromc duodenal ileus as a predisposing cause of duodenal ulcer, and 
a ess extent, of gastric ulcer. This view has been substantiated by 
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many others. He also takes the view that regurgitant vomiting 
following the operation of gastro-enterostomy is in some cases clue 
to an already existing duodenal ileus. 

Diagnosis. The patient is usually a female in whom visceroptosis is 
present. Symptoms often date from childhood, and the patient regards 
herself as having a “ weak stomach ” easily upset by vagaries of diet. 
Nausea, indigestion and bilious attacks comprise the usual run of 
symptoms. When adult life is 
reached these fake on a more 
definite character. Epigastric 
discomfort and distension come 
on during or after meals, and 
are aggravated by standing or 
exercise. The patient will 
often complain that she is 
unable to finish her meals. 

Every few weeks there is an 
exacerbation of symptoms des- 
cribed by the patient as 
“ bilious attacks.” These are 
usually preceded by constipa- 
tion. By the time the patient 
has sought advice, she has 
usually discovered that relief 
can be obtained by lying face 
dovTiwards or in the genu- 
pectoral position. 

Physical examination rarely 
reveals any positive sign, but 
epigastric distension or hyper- 
esthesia of the skin may be 
observed in extreme cases. If X-ray diagnosis is to be of value, it is 
imperative that the examination should take place during an “ attack.” 
Dilatation of the duodenum will then be seen, with stasis, or it may he 
possible to observe reverse perktalsis. Evidence of duodenal or gastric 
ulcer may be found at the same time. In addition, ptosis of the small 
intestine or of the c»cum and ascending colon may be observ'ed wliich 
^vill give an indication of the causal factor. 

Duodenal ileus can be so easily confused wth other conditions such 
as recurrent appendicitis, cholecystitis, gs^tric and duodenal ulcer, that 
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the importance of the X-xay esamination cannot be unduly emphasised, 
because it may prove to be the deciding factor in diagnosis. 

Trealment. Medical treatment should be given a trial in every case, 
and since duodenal ileus has now come to be regarded as a complication 
of rtsceroptosis, attention should be devoted to its relief. Rest in bed 
^vitb the foot of the bed'elevated, abdominal massage, regulation of diet, 
gastric and duodenal lavage, exercises and supports should all be tried. 
Such remedies may cure or give considerable relief to milder eases. 
Should medical treatment fail to alleviate the sjTnptoms, or tlie condi- 
tion be complicated by duodenal or gastric ulcer, then operation is 
indicated. Despite the doubts which have been shared by a number 
of observers, duodeno-jejrmostomy remains the operation of choice. 
It is easy to perform and the post-operative course is uneventful. The 
transverse colon Is raised up, tlius exposing the prominent third part 
of the duodemun. The peritoneum over it is incised, and the duodenum 
mobilised. The first loop of jejunum, about six to eight inches from 
the duodeno-jejimal flexure, is then brought over to the right and 
anastomosed to the mobile duodenum. 

The operation of gastio-enterostomy is not aiR'isable, because it not 
only fails to afford relief, but it may also cause the condition to become 
aggravated by adhesions or bykmlcing at the site of anastomosis. Mheie 
definite prolapse of the crecum and ascending colon is demonstrated, 
fixation is performed by some surgeons. 

Tlie after-treatment is carried out on the same lines as that for 
gastrectomy or gastro-enterostoniy. Immediate relief is usually 
experienced by the patient and in the majority of cases this proves to 
be of a permanent nature. 
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Section 6 

GALL-BLADDER AND BILE-DUCTS 
CHAPTER 1 

Treatment op Injuries and Diseases of the Gall-Bladder and 
Bile-Ducts 

by 

Rodney Maingot 

(A) Indications for Operative Treatment. 

(B) PBE-OPERA'm'E TbBATJIENT. 

(C) Technique of Operations upon the Gall-Bladder and 

Bile-Ducts. 

(D) PosT-opERATrvE Treatjient. 

(E) Results of Operative Treatsient. 

(A) Indications for Operative Treatjient 

(1) Injuries. 

(а) Operative trauma. 

(б) Rupture of the gail-bladdcr or bile passages due to external 
violence, gunshot wounds, stabs, etc. 

(2) Primary carcinoma : 

(o) Of the gall-bladder. 

(6) Of the bile-ducts, 

(3) Gall-stones and their resulting complications. 

(4) Cholecystitis. 

(а) Chronic. 

(б) Acute. 
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(5) Biliary fistula. 

(а) Internal. 

(б) External. 

(C) Obstruction of the common bile-duct. 


(1) INJURIES 


Operative Trauma. During the performance of cholecystectomy, 
owing to the remarkable variations in the anatomy of the bile-ducts 
and the hepatic and C 3 ^ic arteries, damage to vital structures can 
be prevented only by constantly bearing in mind that such variations 
are very common, and that nothing should be divided which has not 
first been clearly identified and demonstrated to an assistant. In all 
cases the cystic duct must be dissected free and traced upwards to 
the neck of the gall-bladder and do^vnwa^ds to its junction wth the 
common ducts. The cystic artery, likewise, must be carefully isolated 
and traced to the point where it is clearly seen to enter the region of 
the neclj of the gall-bladder (fig. 357). 

Flint {Brit. Jl. Surg., x, 609, 1923) draws attention to these 
abnormalities of the bile-ducts and associated blood-vessels, and 
emphasises their surgical importance. Normal arrangement of the 
ducts and blood-vessels was found in only 69 out of 200 consecutive 
dissections. 

The gall-bladder may be absent or rudimentary, or it may he 
buried in the liver. On the other hand, it may be suspended from the 
liver by a long lax mesentery, and only in such cases can a volvulus of 
the organ occur. 


The cystic duel may also be absent and the gall-bladder possess a 
\vide opening into the common duct. The cystic duct may be very 
short or verj’^ long ; when long it may enter the duoclemim separately 
or may join the common duct low down in the substance of the liead 
of the pancreas or in the region of the ampulla of Vater. It is often 
closely boxmd to the main duct. Again, the cystic duct may lie m ^ 
loop anterior to the common duct or may form a loop behind it. 

Accessory hepatic ducts are present in some 20 per cent of cases, 
and originate from the right lobe of the liver. They may enter the 
gall-bladder itself, the cystic duct, tbe right hepatic duct, or the common 
hepatic duct just above the point where the cystic duct joins the 
common ducts. ./Vn accessory hepatic duct, wliich is often attenuated, 
IS frequently unrecognised during the operation of cholecystectomy» 
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and lealfage of bile from the divided end may be a troublesome or even 
fatal post-operative complication. 

Anomalies of the blood-vessds are exceedingly common, the chief 
variations affecting the common and right hepatic arteries. These 
arteries may lie anterior to the common ducts. Again, the right 
hepatic artery may lie in veiy close proximity to the cystic duct or to 
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the neck of the pll-bladder, and may be inadvertently ligatured 
instead of the cystic arteiy (fig. 358). 

There may be more than one cystic artery, or this artery may 
spring from the common hepatic, from the left hepatic, from the gastro- 
duodenal, from the superior pancrcatico-duodenal, or even from the 
superior mesenteric artery. The plexiform arrangement of veins over 
tlie common ducts is often a source of troublesome hmmorrhage during 
dissection for exposure of the ducts. The portal vein may also be injured 
during operation upon the gall-bladder and bile-ducts. Again, it maybe 
torn as a result of external violence. The bleeding from this important 
vein should he temporarily controlled by inserting a finger through the 
foramen of Winslow and compressing the structures in the free border 
of the gastro-hepatic omentum between the finger and the thumb. 
-Tlie structures here are lifted forwarcb while a careful dissection is 
undertaken. A small lateral tear in the vein should be clipped with a 
hsemostat and ligatured ivith silk. A long lateral tear is best closed 
by a continuo^is suture of fine silk which is carried on a small atrau- 
matic needle. "WTien the vein is dirided across, it may be possible 
to repair it by end-to-end suture with fine silk or catgut. 

Figure 358 illustrates the ri^ht hepatic artery crossing the common 
hepatic duct and coursing upwards to the right lobe of the liver behind 
the gall-bladder, where the cystic artery springs from it in an unusual 
position. The right hepatic artery, owing to its abnormal position, 
may easily bo mistaken for the cystic artery and be ligatured. 

Figure 359 shows buttonholing of the common hepatic duct. This 
injury' can be recognised immediately after cholecystectomy has been 
performed, as bile wells up into the woimd at the completion of the 
operation. In such cases the apertiu^ should be snugly closed round 
a nibber tube w'hich serves as a drain, 

accident such as is depicted in figure 3G0 may occur when, 
during the operation of cholecystectomy, the cy'stic artery, which 
lies beliind and in very close proximity to the cystic duct, is unnoticed 
by the surgeon when the stump of the cystic duct is ligatured. 
Numerous adhesions, and perhaps oozing of blood, obscure the parts 
in the region of the right hepatic duct, causing it to be mistaken 
for the cystic artery. This is a very serious, though not necessarily 
fatal, mistake, and if recognised at once an end-to-end anastomosis 
of the divided duct should be attempted. 

Figure 3G1 shows how’ the common ducts may' be inadvertently 
clamped during cholecystectomy. Here the surgeon has mobilised 
t le gall-bladder from the fundus and has exerted considerable traction 
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Avliicli straightens out the cystic duct and draws the common hepatic 
and common bile-ducts together into an acute angle. This accident 
is prone to occur when the gall-bladder and bile-ducts are unduly 
mobile. The surgeon hrs failed to identify the three ducts and has 
applied the forceps in the manner shown. 

Figure 362 shows Hartmann’s pouch large and adherent to the 
common bile-duct for half an inch or more. The common bile-duct 
has been mistaken for the cystic duct ctid clamped. 

Figure 363 represents a small sclerosed gall-bladder in which 
Hartmann’s pouch overhangs the common duct ; the cystic duct is 
very short, and is, to all intents and purposes, non-existent, and the 
body of the gall-bladder is tethered to the hepatic duct. Here, owing 
to lack of free exposure of the parts, the common duct has been mis- 
taken for the cystic duct. 

Figure 3G4 illustrates an unusual condition in which the cystic 
duct is long and firmly bound to the common hepatic duct. Here, 
again, owing to failure to identify each structure, the clamp has been 
applied both to the cystic duct and to the common hepatic duct. 

Figure 305 depicts a frequent injury to the common hepatic duct. 
Here cholecystectoni}' is being performed from the cystic duct end of 
the gall-bladder, and a ligature applied to the cystic artery has slipped. 
The whole operative field has been flooded with blood, and a wild grasp 
through a pool of blood to pick up the divided end of the cystic artery 
has resulted in both artery and duct bemg crushed and possibly 
ligatured en masse. 

Other factors which contribute to injury are a small incision idtb 
inadequate exposiwe in an obese patient, poor illumination, and a 
badly administered arsestlictic causing the patient to strain, thus 
making retraction difiicult. 

There is liability to injury also where the operation of chole- 
cystectomy is commenced from the fundus ; here the blood trickles from 
the liver during its separation from the gall-bladder, obscuring the 
field of vision when the most intricate part of the operation, i.e. ligature 
of the cystic duct and c^’stic artery, is about to be performed. 

The use of large artery forceps for clamping the cystic duct an 
cj'stic artery’ may be another cau^e of injury, as such instruments are 
unsuitable for this delicate work and their points may' consequent y 
pick up more than is intended. 

Furthermore, when the cystic artery is grasped by forcep ® 
assistant may’ exercise undue traction to facilitate the application o 
the ligature, and in so doing the artery n^ay’ be nvulsed and cause a 
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very serious and troublesome hsemorrbage. The search for the retracted 
end of the arterj^ is always a tedious and hazardous procedure, and is 
fraught udth danger of injury to the common ducts. 

In old-standing cases of cholecystitis,, where the gall-bladder is 
drawn to the under-surface of the liver, or where, in addition, there 
is a chronic duodenal ulcer wth pseudo-diverticula, the duodenum is 
liable to injury. It may be torn during the separation of the two 
viscera, or a diverticulum may inadvertently be cut across where it 
lies hidden in a sheaf of adhesions. This accident should be recognised 
at the time by the bubbling of yellow frothy fluid through the small 
puncture. A few internipted Lembert sutures will efficiently close 
the breach in the duodenum which should receive additional protection 
unth an omental pad. Cholecystectomy is not advised in those c.ases 
where technical difficulties appear very formidable, or where prudence 
would dictate that the necessary surgical maniprrlations should be 
reduced to a rainimimi. 

Clinically these cases of operative trawna to the common duds fall 
into three groups : 

(а) Injuries recognised at the time of operation. 

(б) Post-operative fistula with escape of bile. With these cases 
there is no back pressure on the liver, no jaundice, and the 
tract is narrow. 

(c) Obstruction or obliteration of the duct. Here there is 
jaimdice. Although the duct may he easy to find at operation 
the risks of operative interference are very great. 

The treatment advised for these conditions is briefly outlined as 
follows : 

(1) Jinmediate operations. When the injury inflicted upon the 

common ducts during the performance of a cholecystectomy >s 

recognised at once, one of the following operations may be necessary : 

(o) End-to-end anastomosis (choledocho-choledocbostomy), 

usually with the aid of rubber tubes. 

(6) Choledocho- or liepatico-enterostomy. Hepatico-enter- 
ostomy is anastomosis between the ttianp of the 
hepatic end of the bile-duct and the gastro-intcstina 
canal. In clioledocho-enterostomy the common duct is 
anastomosed to the stomach, to tlie duodenum, or to ® 
jejunimi. The anastomosis may be direct, as in Jlayos 
operation, or indirect, as in Walton’s operation. 
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(c) A buttonholed common duct should be repaired by 
intemipted sutures, or the rent closed around a small 
rubber catheter or T-tube. 

(2) Secondary ojieraiions. These may be the most difficult, 
time-consuming, and hazardous of all abdominal operations. They 
are usually performed some weeks or even months after the injury, 
when the patient is in poor health and in a bad condition to with- 
stand the stress of a protracted operation. Jaundice may be intense, 
■whilst wasting, muscular weakness, dehydration, and profoimd 
mental depression combined -nith a lack of desire to live, proclaim 
the gra'vity of the case. The greatest skill and the finest judgment 
are required during the dissection which is undertaken to restore 
the organs entangled in the mesh of adhesions as near as possible 
to their normal anatomical positions, to prevent serious or even 
irreparable damage to such idtal stnictures as the portal vein or 
hepatic artery, and to identify and isolate the remaining proximal 
stump of the bile-duct before proceeding with the delicate operation 
of reconstruction of the duct. One of the following procedures 
may be indicated : 

(a) Choledocho- or hepatico-enterostomy. 

(b) Hepaticostomy (drainage of the dilated stump of the 
hepatic duct), possibly followed by (c) : or 

(c) Dissection of the fistula, followed by its anastomosis 
to the intestine. 

Rwptnrc of the Gall-bladder or Bile Passages due to External Violence, 
GunsJfot WoziNds, Stabs, etc. Traumatic rupture of the gali-hJadder 
and bile-ducts is a rare condition and is usually associated wth 
other intra-abdominal lesions, such as rupture of the liver or injury to 
the intestines. Such injuries are frequently due to run-over accidents, 
kicks in the abdomen, direct blows in the right hypochondriac region, 
stabs, gimsbot wounds, etc. Pre-existing disease wdU make these 
stnictures more liable to injury. 

Following the receipt of the injury there is often profound collapse, 
followed by shock and signs pointing to a serious abdominal 
catastrophe. Xiocalisation of the exact site of the lesion is almost 
impossible, nor is it of great import as an exploratory operation is 
clearly indicated. The distended or pathological gall-bladder may 
rupture after very slight external violence, and in such cases a tender 
swelling localised to the right hypochondrimn, may result. If the bile 
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is infected a localised abscess may form, and where there has been 
considerable extravasation of bile, general peritonitis usually super- 
venes after the lapse of three or four days. 

In cases of injuries to the bile-ducts jaundice is usually present, 
and to a niarhed degree in Go per cent of cases. 

Rupture may involve the gall-bladder or the bile-ducts or both. 
Reference to figure 3CG will show the sites at which mptnre may occur. 



Treatment. When the cystic duct is torn across at Point 3, no usefu 
purpose \nll be serv’cd by uniting the torn ends as subsequent stricture 
at this site will ine\'itably follow. Tlie operation here advised is cholec) s 
tectomy. Likewise, when there is laceration of Hartmann’s pouch or 
in the region of the neck of the gall-bladder (see Point 4), or where 
the body of the gall-bladder is severely toni at Poitit 5, cholecj’stectoniy 
sbould be performed. Kents involving the fundus, if small, may 

closed by purse-string sutures ora series of interrupted Lembert suture?, 
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or the aperture may be used for draining the gall-bladder, i.e., cholecys- 
tostomy (sec Point 6). After operations for rupture of the gall-bladder, 
Avhether the organ is removed or drained, a tube should be placed in 
Morison’s pouch to deal with any leakage of bile or blood which may 
follow. 

AVhen the common hepatic duct is tom across (Point 1), the ends of 
the duct should be carefully mobilised and an end-to-end anastomosis 
performed over a rubber tube, or with the aid of a T-tube (fig. 307). 



When there is a complete rupture of the common bile-duct, as at 
Point 2, end-to-end anastomosis may be impossible as the lower portion 
of the common bile-duct often retracts behind the duodenum, and the 
anastomosis, when feasible, is often subjected to a great deal of tension. 
^Vhen, however, the gap is small and the parts are easily accessible, I 
would recommend end-to-end anastomosis over a T-tube, as depicted 
in figure 3G8. If it is nipt reasonably possible to suture the ruptured 
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common bile-duct, implantation of the proximal end of the duct iilo 
the duodenum by 'Walton’s method is probably the best form of 
treatment. YTien the gall-bladder is healthy both ends of the duel 
may be ligatm-ed, and the gall-bladder be anastomosed to the stomaeii 
(cholecysto-gastrostomy) or to the duodenum '(choleoysto-duodeno- 
stomy). 


(2) PEISIARY CARCINOMA OF THE GALL-BLADDER .eVND BILE-DUCTS 

Galhbhdder. Cancer of the gall-bladder is a commoner condition 
than it is generally estimated to be. Wilkie, in 1000 operations upon the 
ga -bladder and bile passages, records 32 cases of cancer. In two cases, 
m nhich a previous eholecj'stostomy had been performed for acute 
sease and in which gall-stones had been removed, he found at the 
second operation a recurrence of gall-stones and, in addition, cancer of 
the gall-bladder. Malignant disease of the gall-bladder is about three 
times more common in women than in men, and is most frequently 
seen after the age of 50, although cases occurring in younger patients 
have been recorded. 

It is often veiy difiatU or even imjwssibh to make a correct j>re- 
operative diagnosis, as the condition in its clinical features so cHoschj 
resembles gall-stones or chronic cholecystitis. 

Usually an operation is advised for cholelithiasis or chronic 
cholecystitis, and the true condition is only recognised when the 
gall-bladder is exposed. 

Primary cancer of the gall-bladder may be of : (i) the villous or 
papillomatous type ; or (ii) the infiltrating type. The growth may 
arise from : (i) the fundus ; this is the part of the gall-bladder most 
la e to constant irritation from gall-stones, and certainly the com- 
monest site for papillomate or adenomata to occur : (ii) the body ; here 
an hour-glass gall-bladder may result ; or (iii) the neck, where g^U* 
stones so frequently become impacted, mere the disease is advanced 
e entire gall-bladder becomes uivolved in growth, and the exact site of 
origin IS then impossible to determine (fig. 3C9). 

Thr^ varieties of malignant gall-bladder may be foimdat operation : 

(1) The gall-bladder is chronically inflamed, and may or may not 
contain gall-stones. Cliolecystectnmy is performed and on slitting open 
the gall-bladder a small growth is detected. As might be expected, 
the results in such cases are excellent. 

(ii) A portion of the gall-bladder is the seat of cancer which 
spread and .dsibly involved an adjoining portion of the liver. Here 
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cholecystectomy combined with a wide wedge-excision of the adjoining 
portion of the liver is mdicated, hut the results of this operation are 
most discouraging. The majority' of cases are dead udthin six months, 
and certainly not more than 
5 per cent survive for longer 
than three years. 

(iii) The gall-bladder is 
involved in gro^vth which has 
already spread extensively into 
the liver or adjacent structures. 

In such cases nothing surgical 
can be attempted. The growth 
spreads very rapidly into the 
liver or involves neighbouring 
structures, and perforation into 
the colon, stomach, or duodenum 
may occur, or the gut become 
obstructed. 

It is generally agreed that 
there is a definite relation 
between the incidence of gall- 
stones with cholecystitis and of 
primary cancer of the gall- 
bladder, and in approximately 
two-thirds of cases of cancer of 
this organ stones are found to be 
present. It is probable that the 
cholecystitis per se is a more 
important astiological factor 
than the irritation produced by 
the gall-stones. Emphasis is 
again laid upon the fact that 
the symptoms in these cases {^uKum, RoyaicoiugtttfSurjeoiu) 

are similar to those of cholecy- 
stitis or cholelithiasis. A diagnosis, however, may sometimes be aided 
by means of radiography. As a correct diagnosis is always difficult and 
the condition is by no means infrequent, <;holec}'stectomy should, in the 
absence of obvious contra-indications, always be advised for patients 
who are suffering from gall-stones, recurrent biliary colic, or chronic 
cholecystitis. The early removal of diseased gall-bladders in such cases is 
the only sure method of preventing the onset of maUgnant degeneration. 
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Bile-ducts. Primary carcinoma of the bile-ducts is a rare disease. 
A nmnber of cases, however, and particularly those in which the 
growth originates in the retro-duodenal portion of the common duct, 
have been labelled as cancer of the head of the pancreas. The signs and 
symptoms produced by cancer of the bile-ducts are often indistinguish- 
able from those of stone in the common duct associated with obstruction, 
and all the complications which occur in such cases may be closely 
mimicked. 


Reference to figure 370 will show the changes that usually occur 
when the gron’th is situated at various levels of the common ducts. 
Deepening and unremitting jaundice is a constant feature, whilst the 
size of the gall-hladder will depend upon the position of the growth 
and the condition of the gall-bladder itself. 

If previous to the onset of cancer the gall-bladder is the seat of 
chronic cholecystitis, it is mcapable of distension. Again, it is collapsed 
when the g^o^vth is situated in the common hepatic duct and has aot 
encroached upon the cystic duct. When the growth occurs at the 
junction of the three ducts the gall-bladder becomes filled Nvith mucus. 
The distension of the gall-bladder may be enormous when it is not 
chronically inflamed, and the ducts may be distended to their fullest 
capacity above the point where the growth has produced compkt<^ 
obstruction. 


The possibility of primary cancer of the bile-ducts should be borne 
in mind in all cases of obstructive jaundice which persist for over four 
weeks in patients who are at or past middle age. WTxilst the occurrence 
of biliarj' colic in obstructive jamidice does not necessarily exclude the 
possibility of primary’ malignant disease of the ducts being present, t e 
possible co-existence of gall-stones should be remembered. In a typica 
case the disease is evidenced by the rapid development of a compkt® 
afebrile jaundice in which there are bouts of epigastric distress, nausea; 


loss of appetite, and sometimes biliary colic. 

In a patient past middle age presenting signs and symptoms 
complete obstruction of the common bile-duct, where jaundice h ^ 
persisted for more than one month, where the smooth rounded edge o 
the liver can be felt tw’o or three finger-breadths below the cos a 
margin, and where the distended gall-bladder — ^not tender on palpation 
—can be identified, the likelihood of malignant disease cannot be rii 
out, and exploratory laparotomy should be undertaken without de a)- 


Treatment of the condition is ad\’ised as follows : ... 

(a) Cancer of the ampulla of Vater : (i) operable c-xcision . 
(ii) inoperable — cholecysto-jejunostomy. 
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(6) Growth situated in the common bile-duct : (i) operable — 
excision of groAvth, ligature of both ends of the duct, with cholecysto- 
gastrostomy or cholecysto-duodenostomy. If the gall-bladder has 
been removed previously or is the seat of advanced cholecystitis, the 
distal portion of the duct is ligatured and the proximal portion 
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viij jstoniosed to tlie duotlemim — cholcclocho-cluodenostoiny ; (ii) in- 
oj.‘t?r;iblc — either cholecysto-gastrostoiny, lateral choledocho-duodeiio- 
stomy, or hepaticostomy. 

(c) Growth situated at the junction of the three ducts : (i) 
operable — excision of growth and gall-bladder, ligature of tie 
distal end of the common bile-duct followed by hepatico-diio- 
denostomy ; (ii) inoperable — cholecysto-gastrostoiny and liepatico- 
stomy. 

These cases (c, ii) are a great problem. Tbe gall-bladder is ballooned and its walls are 
thin and friable, being stretched to their full capacity by the pent-up maens. If a 
cholecystostomy and hepaticostomy arc performed tbe patient will have two dischargiDij 
sinuses, oue of mucus from the gall-bladder and the other of bile from the hepatic ducts. 
In one such case upon which I operated I anastomo‘*ed tbe gall-bladder to tbe stomach 
and drained the common hepatic duct by means of a T-tiibe. The tube remained in 
position for four monlba, during wluch time tlic patient was free from javuidice and was 
comparatively comfortable. 

"i^Tiere the gro\rth occludes the connnon liepatic duct very little 
can be done. Cancers situated here spread rapidly into the portal 
fissure and are nearly always inoperable. Hepaticostomy for tbe 
relief of jaundice is the most that can be attempted under the 
circumstances. 




(2) To remove a diseased organ which is potcntialbj malignant. 

(3) To remove a focus of infection prodvdng metastatic toxic effects 
upon distant organs and tissues. 

"Wilkie has 8ho^^'n that in cases of chronic cholecystitis, 
with or "without gall-stones, the heart muscle, the fascial planes, 
the joints, or the kidneys may be seriously damaged by being 
subjected to the infection which is present in the walls of the 
gall-bladder, and which is convc}*ed to distant structures via 
the blood stream. 
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Contra-indications to Operation. 

(1) Senility and decrejntude. 

(2) Extreme obesity. 

(3) Advanced cardio-vascuhr disease or other serious complicalinij 
conditions such as severe diabetes, pulmonary tuberculosis, etc. 

(4) Pregnancy. 


The (dioxce of operation is, io part, governed by such considerations 

(1) The general condition of the patient. 

(2) The presence or absence of jaundice. 

(3) The presence or absaice of acute inflanvnalion of the gall-bladder 
and bile-ducts. 

(4) The position of the stones and the condition of the gall-bladder 
and bile-ducts. 

(5) The presence or absence of other intra-abdominal lesions, 

(6) The skill and experience of the surgeon. 


The Condition of the Patient. The choice of operation in cases of 
gall-stones is largely governed by the general condition of the patient. 
^Miere this is satisfactory, trherc there is no dehydration, no jaundice, 
no evidence of renal or hepatic insuflBciency, and no marked emaciation, 
the risks of operation are slight. The majority of cases, however, are 
bad operative risks. They are fat, “ flabby,” breathless, deliTdrated, 
and suffering from chronic toxaemia. In some the condition of tlic 
heart leaves much to be desired. A course of careful pre-operative 
treatment will do much to render these patients fit for surgerj’. R is 
common to find that the thin, tall type of patient fares well, whereas the 
fat and short type is a greater operative risk. 

An icteric tinge will often denote the presence of stones in th® 
common ducts, chronic sclerosing pancreatitis, gro^vth, or cirrhosis- 
asting, too, is seen in these conditions, and may be very marked 
when there is a stone in the common duct, whether jaundice is present 
or not. Progressive loss of weight in the pre.sence of unremittinp 
jaundice is verj' suggestive of cancer of the head of the pancreas hnt 
it is sometimes difficult to exclude the possibility of stone in the common 
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bile-duct until tlie abdomen been opened and a careful exj)loration 
conducted. 


The Presence or Absence of Jaundice. In cases of gall-stones where 
tbere is no jaundice, the operative mortality is very low. Cliokcystcc- 
tomy in such cases has a death-rate of about 2-3 per cent. lUicn 
jaundice is present, however, tlie deatli-rate is usually higher than 
5 per cent, but it will, to a large extent, be governed by such factors 
as the skill and experience of the sui^eon, the magnitude of the opera- 
tion performed, and the general condition of the patient. 

It is exceedingly difficult to decide exactly uhen such jaundiced 
cases should be submitted to operation. Is it preferable to wait until 
the jaundice is on tlie wane or has entirely subsided before operating, 
so as to diminish the risk of hsemorrhage and to avoid the dangers of 
hepatic insufficiency, or sliotild operation be undertalven without delay 1 
Although a few days’ delay is usually advantageous, I consider that 
it is inadvisable to persevere with conservative measures under the 
following conditions : 


(1) 

( 2 ) 

(3) 


^licn jaundice is ushered in immediately after a severe attack 
of colic. The danger of immediate operation in such cases is 
little, if at all, increased, provided that no other serious com- 
plications ate present. 

If jaundice persists and pain becomes more intense or is 
unrelieved by morphia, it is highly probable that stones arc 
impacted. A\Tierc also there is additional evidence of suppura- 
tive cholangitis, immediate operative interference is advis'bk. 
IMiere jaundice lias been present for many days or weeks, 
where there liave been no important diagnostic local signs, hut 
where the patient’s general condition is deteriorating, and 
symptoms suggest that the dependent jaundice is due to 
obstruction of the duct by a stone, by a growth, ox by a chrome 
sclerosing pancreatitis, further delay w'ill augment the bac ’ 
pressure on the liver and the damage to the hepatic cells, 
white bile is found in the common duct it will indicate tba 
operation has already been unduly delayed. 


A waiting policy may he recommended in mild cases of jaundice* 
particularly when there is a previous history of slight recurrcut attac 
of colic associated with sliort spells of jaundice. There is much to 
gained in these cases by temporbing and operating when jaundice 
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declining or has subsided, as more radical and final operative measures 
are then safely possible. 


The Position of the Stones. The choice of operation in cases of gall- 
stones is, in part, dependent upon the petition of the stone or stones, 
the condition of the gall-bladder, and the presence or absence of 
jaundice, ^yhen a stone is impacted in the cystic duct the gall-bladder 



should always be removed if possible. If a cholecystectomy is not per- 
formed, but the stone is extracted by a process of “ milking ” the cystic 
duct, and the gall-bladder is drained, a stricture of the cystic duct at the 
site of the former impaction wll frcquentlj^ occur at a later date, pro- 
ducing sjTnptoms indistinguishable from those caused by the impacted 
stone. 

In certain cases of acute cholecj'stitis, where a .stone is impacted 
in the neck of the gall-bladder, and where for one reason or another 
cliolccystectomy is inadrisable, the stone may have to be extracted 
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by a process of " milking,” usually wth the index finger and thumb 
of the right hand ^voiking in unison, with a scoop introduced into tk 
gall-bladder and douTi to the site of impaction. Cholec}’Btectomywfll 
often be necessary at a later date in such cases. 

A mvcocele of the gall-bladder (fig. 375) is most frequently due to a 
stone impacted in the cystic duct, but occasionally to primary growth of 
the biliary ducts or secondary malignant glands in the portal fissure, k 
mucocele is seen when a growth arises at the junction of the three ducts 
"UTien produced by a stone obstructing the cystic duct it is dealt with 
by cholecystectomy. 

In cases of acute obstructive cholecystitis due to the impaction of a 
stone in the neck of the gall-bladder (fig, 376), the ideal operations 
primary cholecystectomy. AVhen, however, the patient is veiy ill, 
is toxsemic, the gall-bladder is much thickened and oedematous, and 
dissection of the cystic duct and artery is rendered impossible od 
account of dense inflammatory adhesions, the organ should be opened 
in the region of the fundus, the impacted stone or stones remoYcd, and 
the gall-bladder drained. jMorison’s pouch should also be drained, 
and the abdominal woimd only partly closed as subsequent suppuration 
is almost inevitable. 

Stones tn the GaU-6Iadrfcr in the Absence of Jaundice. In cases of 
cholelithiasis in the absence of jaundice and of acute inflammation of 
the gall-bladder, cholecystectomy is now universally recognised as the 
operation of choice, and in such cases the common bile-duct should 
also be explored. There are certain cases where, although gall-stones 
can be palpated in the gall-bladder, the organ itself looks normal, 
and the surgeon is therefore tempted merely to perform a cholecysto- 
stomy. It has been proved beyond dispute, however, that better 
results are to be obtained by removal of the gall-bladder, as, in spde 
of its normal appearance, this organ will almost invariably be foun 
to be the seat of chronic inflammatory changes when submitted to 
microscopic scrutiny. 

Slones in the Gall-bladder in the Presence of Jaundice. In these case® 
cholec}’stectomy is often inadvisable, owing to the difficulty in con ro 
ling the oozing which takes place from the liver bed and from numerous 
vascular adhesions. ^Vhen the gall-bladder is distended and contains 
stones a cholecystostomy should be performed, and if in addd'®^ 
calculi are felt to be impacted in the common duct, a supra-duQ ena 
choledochostomy ^viU also be required. If, however, the gall-bla er 
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is small, skrivelled, and fibrosed, numerous adhesions exist which hide 
the common duct, and a calculus can be felt in the common duct, the 
dissection of the structures over the duct should he limited to a 
miniraum. In cases such as these, Moynihan's method of rotation of the 
duct may be employed with advantage for extraction of the stone. 

If there has been complete obstruction associated icith deep jaundice 
and severe baeJe pressure on the liver, particularly if on aspiration the 
duct is found to be distended tdth white bile, and the stone is firmly 
impacted, we agree icith Wilkie that discretion will dictate simple 
drainage of the dud, leaving the removal of the stone to a second ojjeration 
when jaundice is relieved and hepatic fundion restored." 

"UTien jaimdice is shght or absent a deliberate operation can be 
undertaken. The es^josure here must be complete, all adhesions must 
be carefully divided, and dissection carried out until the three ducts are 
clearly visible. The fundus of the gall-bladder and Hartmann’s pouch 
are grasped wth forceps and pulled upwards. The pylorus and 
duodenum are retracted downwards, and the common bile-duct is put 
on the stretch. Before opening the duct it is most essential to place a 
gauze pack underneath it into the foramen of Winslow, to prevent any 
septic bile from reaching the lesser sac. 

The field of operation is carefully packed ofi, and an incision one- 
third of an inch long is made though the anterior wall of the common 
bile-duct, just below the point where the cystic duct joins the two com- 
mon ducts. The infected bile that wells up in the wound is removed by 
suction or rapidly mopped up and the edges of the wound are retracted 
by two stay sutures. 

The forefinger and thumb of the left hand being used as a guide 
and support, the stones are removed by seoops or forceps, and the 
patency of the papilla is established by passing a Liston sound or 
Desjardins forceps into the duodenum. After the removal of the stone or 
stones from the common dud, the papilla should be uell dilated with 
graduated sounds. 

If the duct contains biliary mud, gravel, or inflammatory debris, 
this should be removed by irrigating the duct with saline solution 
through a soft rubber catheter atta<Aed to a la^e Record syringe. 
Irrigation is continued until the fluid returns quite clear, and all this 
returning fluid is removed by suction. At the completion of the 
irrigation the gall-bladder is removed and the common bile-duct is 
drained. 

I often use a large open-ended metal suction tube for passing down 
the common duct to the ampulla where stones are so commonly 
vot,. 1.— Y • 
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overlooked, and tins tube, wbidi is attacked to an elcctrica 
suction apparatus, is most useful in removing all debris and 
even impacted stones (fig. 377). 



Fl}. 3i..— lltJJOTAL OF r>EBR|% FItUN IHt DCCT A UBOE 0»Et- 

Esoeo Jlmi. Sccnt.> TrBE w leorr to be r*»RBn D»wx the Coimox Dcct 
TO Till AmTCXLA of VaTEE WUEKB StOTES are bo COMXOTtV OVEBTOOEEO 
Note the Oacu Pack limni is Isbceteo obi* the Dirr atd ctto tbx 
FORAMET of Wi^Bion TO Bloce tum Offvtvo asb to Traf ATT LtrECTEB 
MaTERUL OSXITC mix TBE COMXOT DcoT WEEN IT IB OPETED. TUE FUCTsa 
or THE Swab p» the Posmor bbort ATBraorEBSocnoT TEciEt7ijrEPRETE.TT 
COTTAMIHATJOH OF THE SlTB-BEPATTC SPArES. 

(A/ftr laitjf, ptoJtfed.) 

Stones in the cwiwion bile-duct. Gall-stones may become impacted 
in any portion of the biliary passages (fig. 378). Tliey are found in the 
bile-ducts much more frequently than published statistics Avouldsuggest. 

Stones in the common bile-duct will most frequently be found in 
cases of long-standing infection of the gall-bladder associated with gail* 
stones. In my experience it is the small stones lodged in the ampulla 
which are so often overlooked, and it is in just these cases thnt the 
employment of suction has proved so ^-aluable. 
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The majority of stones in the common duct can be removed througii 
an incision made in the supra-duodenal portion. It is only on rare 
occasions that the retro-duodenal or trans-duodenal approach becomes 
necessary. 

The absence of jaimdice is by no means a reliable argument against 



1 =A Inr^c calculua impacird in Hartmann's (MhicU, (M-Uudin; tlie tK^ck 

of tbp gall bladder. 

2 —Stone in the ej rtic duct. 

3, 4 and S=CalcuIi in the common darta. 

G —Stone in the ampulla of Vater. 

exploration of the duct for possible stone, and the ducts should be 
explored upon suspicion, even when no calculi can be palpated. It 
should be remembered that some 25 per cent of patients with stones in 
the common bile-duct have never had jaundice, and some 5 per cent do 
not even give a history of pain. 
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menever slones are discovered in the gall-bladder and cholmjaalm, 
M- mdicated the surgeon should male it a practice to explore the mm», 
bile-duct. 

This is recommended on the following grounds : 

(а) In some 50 per cent of cases “ recurrent ” stones in tlie common 
bile-duct are actually stones which have been overlooked at fie 
first operation. 

(б) It is often impossible to detect minute calculi or biliary sand, or 
soft pultaceous pigment stones, which may form a nidus k 
further deposition, even after the most painstaking and method 
ical palpation of the ducts. 

(c) Stones impacted in the lower portion of the common duct mar 
be mistaken for indurated pancreatic nodules or lymphatic 
glands unless the duct is probed. 

(d) In some cases it is difficult to decide whether the duct is dilated 
or not until it has been incised. 

(e) Although a \'isual examination of bile aspirated from the 
common duct will often yield valuable information, it may, at 
times, be very misleading. Turbid bile is usually purulent, but 
clear bile also may be purulent. 

hen the exploration of the ducts and the dilatation of the nmpulh 
IS completed, the surgeon will have to decide whether the opening 
m the duct should be completely closed by suture {interml biliaij- 
drainage) or whether a choledochostomy {external hiliaiy dramage) 
s oil be performed. In most cases it is wiser to adopt the Utter 
procedure. 

Tic only contra-indications to exploration of the bile-ducts in case" 
of cholelithiasis are : 

(o) Acute obstructive cholecystitis in some cases where, owing to 
marked vascularity and cedema of the parts, this added 
procedure proves impossible. 

(6) Severe jaun^ce associated with considerable hack 
and white bile, the stone being firmly impacted in the 
reaches of the common duct. {See page C49.) 

(c) here at the completion of an obligatory cholecystectoni) 
patient s condition is imsatisfactory and it is ob\noiis that t ^ 
additional operation of exploration of the common duct i-* 
more than the patients strength will allow. 
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The technique of the operations for exploring the common 
bile-ducts vdll be discussed in greater detail at the end of this 
chapter. 

(4) THE TREATMENT OP CHOLECYSTITIS 

Chronic Cholecystitis. There is no doubt that a large number 
of patients with early chronic cholecystitis can be rendered symptom- 
free by efficient medical or spa treatment. In a well-established case, 
however, operation is clearly indicated, as the disease is indolent, and 
the organisms which are lodged in the walls of the diseased gall-bladder- 
are difficult or impossible to destroy by 
medical measures, and constitute a focus 
of infection which produces metastatic toxic 
effects upon distant organs and tissues 
(Wilkie, Med. Soc, Trans., p. 105, 1930). The 
diseased gall-bladder is responsible for many 


their migration or impaction arc by no means 
infrequent. 

All available statistics prove quite con- 
clusively that the ideal treatment for a case of 
chronic cholecystitis is removal of the gall- 
bladder. CHiolecystostoray is reserved for sriuwBEitRr GiLi^nLiDPeR— 

: , , ClIOLESTEROSlS. 

those cases where excision would appear 
too hazardous, or where the patient’s con- 
dition only warrants the simplest procedure possible imder the 
circumstances. 

The difficult cases are those in which the patient gives a definite 
history of recurrent attacks of severe colic, flatulent dyspepsia, and 
other symptoms pointing to disease of the gall-bladder, in which a dye 
test has given no gall-bladder shadow, and where at operation the gall- 
bladder appears to be normal. Early disease of the gall-bladder is 
evidenced by slight thickening of its Avail, a change in its colour from 
sea-green to a greyish white, increase in the suhserous fat, a disappear- 
ance from view of the fine blood-vessels which course over the 
viscus, enlargement of the cj^itic lymph gland, and tJje presence of 
adhesions. 


disagreeable dyspeptic symptoms and much 
ill-health, and is a potentially malignant 
organ. In addition to this, chronic cholecystitis 
is very often associated with gall-stones, and 
the serious complications which result from 
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In cases where there is no evidence of chronic appen^citis, gastric 
or duodenal ulcer, or any other organic intra-abdominal lesion, it b 
better to remove the gall-bladder than to compromise by draining it 
Cholecystostoniy in such cases is quite useless. Such gall-bladders 
when removed and examined avUI often be found to be the seat of 
early cbolesterosis (fig. 379). The late results bi these cases, however, 
are not invariably satisfactory. 

Acute Cholecystitis. It is generally necessary to consider each 
case as an individual problem. In some cases an immediate operation 
is advisable ; in others a policy of delay is clearly indicated. 

All surgeons are agreed that during an acute fiilminating attach 
of cholecystitis in which the pain is controlled ^vith tlifficulty or not at 
all, where peritonitis, localised to the right liypochondiium, is present, 
or where a swollen gall-bladder can be palpated, immediate operation 
should be performed to fore.stall perforation and to overcome the lethal 
effects of a protracted acute toxicmia. 

Where acute cholecystitis occurs in cases of tj’phoid or paratyphoid 
fever immediate cholecystectomy should be performed, as perforation 
is such a common complication of this disease. 

Young patients in good condition should, as a rule, be svibjectedto 
operation after a brief preparation without waiting for the attack to 
subside. 

A plea for immediate operation is made by those who have been 
impressed by the great variation in the pathological changes discovered 
in patients presenting apparently the same condition clinically, and by 
the difficulty in deciding which cases will subside under conservative 
treatment and wliich will become progressively worse. There is also 
abundant proof that at the time of operation advanced grades oi inflam- 
mation of the gall-bladder may exist in the complete absence of clmica 
signs and symptoms, and that it is often very difficult, or even im 
possible, to determiue the exact nature and extent of the infiiinunatory 
lesion before the abdomen has been opened. . 

The advantages oj immediate cholecystectomy in cases of acute c o 
cystitis are daimed to he : 

(o) The prompt removal of a useless, damaged, and infected organ- 

(6) That the operation in experienced hands presents no particular 
difficulty as the gall-bladder can be shelled out with case on 
account of the surrounding peri-cholecystic cedema. 

(c) An othenvise necessary' secondary operation is avoided. 
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{d) Convalescence is shorter, smoother, and attended by fewer 
complications. There is, in addition, less pain, and fewer 
dressings are required. 

There are, however, many surgeons who hold the view that it is 
usually inadvisable to operate during the acute phase of an attack of 
cholecystitis owing to the oedema and congestion of the base of the 
right limg W'hich is almost invariably present, to active peri-cholecys- 
titis, to associated hepatitis, and to increased vascularity of the parts. 
The exceptions are the fulminating cases and where the acute symptoms 
become progressively worse or do not subside within 24 hours, imder 
which circumstances immediate operation is ad\used. 

The outstanding mdicatio7is for coopting conservative measures are 
as follows : 

(o) Very obese patients and those who are poor operative 
risks. In these poorer rbks, usually tlie aged, the obese, and 
those with serious cardiac conditions, it is wiser to allow the 
acute attack to subside ; but the surgeon should never- 
theless be ready to intervene if the progress of the case is 
unfavourable. 

Many cases in which expectant measures fail to yield satis- 
factory results are the most difficult of all at operation. 

(6) The attack has been very mild and the patient is seen many 
days after the onset of the illness. In these cases where 
perhaps there are certain evidences tliat the disease is subsiding, 
much ^^ll be gained ■without any particular danger by waiting 
for the process to resolve. A few weeks (not less than tourl 
after the subsidence of the acute condition a more deliberate 
operation — often cholecystectomy — can he undertaken ; where- 
as, during the acute stage of the disease, more often than not 
only drainage of the gall-bladder is possible. 

(c) There are serious intra-thoracic compbeations such as pneu- 
monia or pleurisy. 

(d) Tliere is a palpable mass over the gall-bladder region, but the 
pain is not severe, toxcemia is either slight or absent, and the 
disease, which may have been present for several days, is 
running a more or less apyrexial course. In such cases delay 
rather than immediate operation is advised, as the inflam- 
matory mass will usually subside, thus diminishing the 
difiiculties of subsequent operation. 
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111 cases where conservative measures have been adopted tie 
folloinng danger signals would indicate the necessity for proceeJin: 
wth immediate operation : 

(o) There is a persistence of temperature, local tenderness, and 
rigidity. 

(6) There is se\'ere pain which is not easily controlled by morphia 
or other measures. 

(c) The toxjemia is increasing. 

(d) There is a rising leucocyte count ; the white blood count is 
■over 15,000 pet cubic milUmetie. 

(e) The pulse-rate is also steadily rising. 

Uncertainty of diagnosis is one of the main indications for oiojvfoninj 
delayed treatment. 

In summing up, it may be said that the mild cases will usually 
subside under expectant treatment ; that patients presenting more 
acute symptoms should be kept under observation for 24 hours before 
any decision as to operation is made ; and that the very severe cases 
should be submitted to operation without delay. 

^Vherever possible, cholecystectomy is the operation of cbmee, 
cholecystostomy being performed only where the patient’s general 
condition makes it imperative that the simplest and quickest surreal 
procedure should be undertaken, or where remo%’al of the gall-bladder 
is rendered impossible on accoimt of surrounding vascular adhesions 
and oedema. 


Perforation of the gall-bladder has been estimated to occur in froiu 
1-5 per cent of ali cases of biliary disease. 

Judd and Phillips have reported a series of 61 cases of perforation o 
the gall-bladder ; in all but two cases there was an associated localh 
abscess. Cholecystectomy was performed in 48 of the 61 cases vn 
five deaths, and cholecystostomy in 13 cases ^vitli one death. ^ 
mortality, therefore, for operations performed upon the perfora « 
gall-bladder is high, as the ahor'e figures show. . . 

Perforation of the gall-bladder in acute cholecystitis assocw ei^ 
with gall-stones is a comparatively rare condition and ^vill often 
to be distinguished from a high-lying appendix, perforated 
ulcer, or acute pulmonary disease. Perforation is due to ulcerfttion^^^^ 
local gangrene of a part of the wall of the gall-bladder. The ^ 
bladder itself never perforates as a result of distension ^vit]v bi e, 
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may as a result of the thrombosis of the blood-vessels supplying its 
walls become gangrenous and perforate in acute cholecystitis in the 
absence of stones. 

Perforation is usually associated with localised peritonitis. A local 
abscess forms in the region of the gall-bladder and is well shut off from 
the general peritoneal cavity. General peritonitis very rarely occurs. 

Perforation of the gall-bladder may be subdivided into three 
groups : 

(а) Chronic perforation in Tvhich there is a fistulous communication 
between the gall-bladder and some other viscus, usually the duodenum 
or colon. 

(б) Sub-acute perforation. Here the perforated gall-bladder is 
siurounded by an abscess which is walled off by adhesions from the 
general peritoneal cavity. 

(c) Acute perforation in wluch rupture has occurred with leakage 
into the general peritoneal cavity. The peritonitis which has resulted 
is due to a lack of protective adhesions. 

It is very difficult to make a correct pro-operative diagnosis as there 
arc no pathognomonic signs or symptoms of a perforated gall-bladder. 
If a localised abscess is present most surgeons prefer in the ^st instance 
to drain the abscess, deferring any set operation upon the gall-bladder 
until some future occasion. 


(5) BILIABY FJSTUIiA 

Internal. Here the gall-bladder communicates ^vith the duodenum, 
stomach, transverse colon, or common bile-duct. The commonest 
causes of internal biliary fistula are : 

(o) Gall-stones. 

(6) Carcinoma of the gall-bladder, pyloric region of the stomach or 
hepatic flexure of the colon- 

(c) Chronic duodenal ulcer. 

External. A teniporarj' external biliary fistula follows the o])eration 
of cholecystostomy. If, however, the fistula does not close spon- 
taneously within a few' days after removal of the tube it should be 
inferred that the common bile-duct is kinked owing to the gall-bladder 
being attached to the anterior abdominal wall, or that a stone is 
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present in the cystic duct or in the common bile-duct, obstruclin'rlbt 
normal outflow of bile. ' 

Other conditions, such as stricture of the common bile-duct ani 
growth involving this duct, likewise maintain an external discbaige ol 
bile after cholecystostomy. If, on the other hand, the bile passages ate 
free an external biliary fistula should close spontaneously within a few 
days. An external biliary fistula also results when a gall-stone ulcerafes 
tlirough the parietes. 

The Treatment of Internal Biliary Fistula. Vihen the condition 
found at exploratory laparotomy is due to cancer of the gall-bladder, 
stomach or colon, it is only on the most exceptional occasions that ant 
prospect of cure by radical operation is possible. The primary disease 
is usually mdespread, the matting extensive, and any attempt et 
separation of the viscera will cause severe hmmorrhage, diffusion of 
cancer cells, and possibly a fatal peritonitis from leakage of bile or 
gastro'intestinal contents. 

heri the fistula is due to gall-stones the two viscera which are in 
communication should be carefully separated, and the aperture in the 
stomach duodenmn or colon closed in sucli a manner tliat no narrowing 
0 the gut results. After exposing the common ducts and probing 
them to make sure that they are patent, the gall-bladder is removed 
and the common duct is drained or, alternatively, cholecystostomy 
alone is performed. 

The Treatment of Ezternal Biliary Fistula. If a fistula has followed 
te operation of cholecystostomy for gall-stones, excision of the gall- 
bladder and exploration of the ducts is indicated. If, however, the 
obstruction is due to an impassable stricture of the common ducts, such 
as might result from an inoperable cancer of the common bile-duct or an 
extensive sclerosing pancreatitis, after the gall-bladder has been freed 
rom its .attachments to the anterior abdominal wall and sufficiently 
mo 1 sed, it should be anastomosed to the stomach or duodenum. 


(6) OBSTRUCTION OF THE COMMON BILE-DUCT 

causes ; 

Intrinsic. 

(a) Conditions insile the lumen of the gut : gall-stones, hiliarj" 
niud, inflammatoiy debris, mucus, intestinal parasite-S 
foreign bodies, etc. 
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(6) Conditions in iJie itxdl of the duct : (i) new growths — 
innocent and malignant ; (ii) stricture resulting from the 
ulceration produced by a calculus or external trauma ; 

(iii) obliteration of the duct due to operative trauma ; 

(iv) cholangitis. 

Extrinsic. 

(а) Chronic sclerosing pancreatitis. 

(б) New groivths, such as cancer of the pyloric end of the 
stomach or of the head of the pancreas. 

(c) Pressure on the duct by abdominal tumours, e.g. hydatid 
cyst or hepatoma. 

Treatment. Wlieu the common bile-duct is obstnicted by conditions 
inside the lumen of the gut, such as gall-stones, foreign bodies (e.g. a 
portion of a drainage-tube), intestinal parasites, etc., these objects 
should he removed by supra-duodenal or trans-duodenal choledocho- 
tomy. In the majority of cases the obstructing body can be coaxed 
to the accessible first portion of the duct, but if this proves to be 
impossible it is viser to extract it by Kocher’s operation of trans- 
duodenal choledochostomy. 

^^^len obstruction is due to conditions in the wall of the duct itself, 
such as new growths, stricture, or obliteration of the duct, a variety 
of methods is available whereby to restore the flow of bile into the 
alimentary tract. Waltman Walters (Surg., Ggnec., and Obstet,, p. 235, 
Feb., 1933) offers the follo^v^ng conclusions as to the treatment of these 
conditions : 

“ If sufficient normal duct remains above the stricture to enable 
its accurate anastomosis wthout tension to an opening made in the 
duodenum, thus obtaining union of mucous membrane to mucous 
membrane, results will be excellent, provided the liver is in satisfactory 
condition. Failure to obtain siich a result can be attributed directly 
to inaccurate anastomosis, to severe infection of the parenchyma of 
the liver, or to infection in the walls of the biliary tract itself ; infection 
in either of the structures mentioned may be accompanied by sand-like 
calculi within the biliary passages. 

“ If the stricture or tumor is small, or is situated directly adjacent 
to the liver, with normal duct both proximal and distal to the structure 
or tumor, excision of the lesion, with subsequent direct anastomosis 
of the ends of the duct, probably will be a satisfactory procedure, and 
can be expected to be followed in most cases by good results. Such is 
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not usually the case, lion-ever, if the scarred portion is merely incal 
and allowed to remain, even though the lumen of the duct at this 
point is increased by a plastic procedure of the Hehieke-llikulicz tjje. 
Thm may be explained bj' the fact that the remaining scar tissns 
continues to contract. 

If tlie amount of duct which remains exterior to the liver is not 
sufficient to allow of either procedure, an external biliary fistula can 
be established and later coned out and transplanted into the stomacii 
or duodenum. This may be expected to be followed ^vith good results 
in some instances and fairly good results in others. 

“ The frequency with which small tumors of the ampulla of Vater 
cause obstructive jaundice should not be forgotten. Since the tumor 
is usually small and of low degree of malignancy, producing symptoms 
early and metastasis late, it thereby lends itself readily to trans- 
duodenal removal. . 


Excellent results have been obtained in many cases in Tvhicli 
accurate anastomosis has been made between the remaining portion 
of the duct and the duodenum or between the severed ends of the duct 
itself, and in which biliary fistulas have been transplanted into thf 
stomach or duodenum. For such procedures to be successful too mucli 
infection must not exist in the hepatic parenchyma, in the intra-hepatic 
ducts, or in the remainder of the extra-hepatic duct above the stricture. 

Failure to obtain lasting good results could almost be predicted 
at the time of anastomosis, if the liver has a marked cirrhotic appeac- 
anee, if the stump of the duct is unduly thickened, or if punilent bile 
or granular stones are present -within the hepatic ducts.” 

there is an irremovable, impermeable stricture of the conunoa 
1 e-duct, whether this be of inflammatory, traumatic, or of neoplasbc 
on^, if the gall-bladder is present, contains bile, and its walls are 
enble, tills organ should be anastomosed to the stomach or duodenum 
whichever seems the more accessible. 

In cases of long-standing cholangitis the bile passages may become 
sclerosed and strictured. At operation on such a case, a woman of 
ty-t ree wlio had had a cholecystectomy performed for gall-stones 
three years previously, tie cord-like common bile-duct and icpalic 
net acre isolated after laborious dissection, and tie attenuated, thkk- 
walled contracted common duct felt like the vas deferens and proved 
very difficult to incise ; but when this was done it was obvious that 
only the 6nest silver-wire probe could be passed into its lumen. ^ 
was incapable of dilatation, so an attempt was made to drain the duet 
y passing the smallest ureteric catheter upwards within its binien 
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towards the liver, in order to establisli external biliary drainage ; but 
even this proved an impossibility. A drainage-tube was therefore led 
down to the incision in the duct to afford biliary drainage, after which 
the abdominal womid was closed. An external biliary fistula resulted, 
with disappearance of the previously very pronounced jaimdice and 
general improvement in the patient^s health. 

A\Tien obstruction is due to extrinsic causes, such as a chronic 
sclerosing pancreatitis or carcinom.'i of the head of the pancreas, the 
operation of cholecysto-gastrostomy or cholecysto-duodenostomy is 
advised- 

There is a relatively common group of complicated cases which 
sometimes cause difficulty in the selection of the most appropriate 
treatment. Stones are foimd in a gall-bladder which is not sclerosed 
and which contains bile, and after extracting calculi from the gall- 
bladder and common duct, the head of the pancreas is felt to be 
definitely thickened. In such cases it is advisable to anastomose the 
gall-bladder to the duodenum or stomach after draining the common 
duct. 


(B) pRE-OPEnATIVE TREATMENT 

Expectant or Delayed Treatment for Acute Cholecystitis. Here 
the patient is put to bed and maintained in the Fowler position. 
Complete starvation is enforced during the first 24-36 hours of the treatment. 
Hot fomentations are applied to the right hypogastrium, or heat is 
applied to the liver and gall-bladder region by a diathermy apparatus. 
No purgatives or enemata are allowed. The urine and fseces are 
djw.bj. TbA ojirh 

are recorded two-hourly on a separate chart. Numerous examinations 
of the blood are required to detect the presence of acidosis or alkalosis 
and to determine any degree of leucoc}*tosis which may be present. 
The blood urea should be estimated and liver function tests performed. 
The results of these tests will influence the amount of fluid, and the 
choice of the drugs which should be introduced into the circulation. 

AMien toxajmia or dehydration is marked, intravenous salines should 
be administered. The necessary amount of water, sugar, and salts 
should he introduced into the circulation by the intravenous drip 
method. Intravenous injections of cylotropin (Sobering), one ampoule 
(6 cc.) once a day for three days and then on alternate days, may be 
helpful and should be given a trial. Fluids by mouth and glucose are 
prescribed when there arc e\’idences tliat the condition is subsiding. 
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For Chronic Gholecystilis teilh or ivUhout Gall-stones. These patients 
should he carefully prepared ior operation and all septic foci eradicated 
If there is marked obesity a systematic reduction in weight should tc 
effected by dieting and exercises. Such patients may lose two or tlaee 
stone in the course of a few months, which, in addition to considerall}’ 
improving their general condition, greatly facilitates the performance 
of the operation. Thyroid extract may be administered in suitable ca‘!es. 

Prior to operation, cases of cholelithiasis should be kept on a 
cholesterol-free diet in which the follo^ving are avoided : yolk of egg? in 
any form, including cakes and sweets made with eggs ; cream, cheese, 
kidney, liver, sweetbread, brain, duck and goose ; the fat of meat, 
suet, pork, sausages, high game. As little butter as possible is taken. 
The administration of hexamine and magnesium sulphate for at least 
a week before operation and for a few weeks afterwards not only 
makes tb*" operation safer, but greatly reduces the risk of post-operative 
complications, both immediate and remote. 

There are many cases of mild cbroinc cholecystitis which can be 
rendered symptom-free by means of biliary antiseptics and the stimuli* 
tion of biliary drainage on the lines laid down by Hurst, and I have 
found his treatment verj’ \Lseful in the management of cases awaiting 
operation and in the immediate post-operative period. This treatment 
may be outlined as follows : 

(a) Hexamine. 

Hexamine, 100 grs. 

Sod. bicarb., 60 grs. 

Sod. citrate, CO grs. 

t.d.s. in water or milk. 


The irritation of the urinary bladder with doses of he.xamine e-xceedir^ 
30-60 grs. a day is due to formalin being set free by the acid urine- T *3 
can be prevented by making the urine alkaline. As hexamine acts as a 
biliarj- antiseptic in spite of the alkalinity of the bile, its efficacy is «« 
reduced by giving alkalis although these prevent it from acting as a 
urinary antiseptic. 


(6) Epsojji Salts. These should be taken in concentrated solution^ 
fa.sting, one hour before breakfi^t every morning. The largest possi 
dose should be given short of causing diarrheea, and no other apcrien 
should be taken. This causes reflex contraction of the gall-bladder an 


bile-ducts with relaxation of the sphincter of Oddi. 

(c) Olii'c Oil, two tabl^poonfiils three times a day before meal , 
has the same eSect as Epsom salts. 
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The Pre-operative Treatment of the Jaundiced Patient. Large 
quaTitities of fluid and glucose should be given by mouth and intra- 
venously, as dehydration and hepatic insufficiency are common in 
jaundiced patients. Where large quantities of sugar have been adminis- 
tered it is the practice of some surgeons to give suitable doses of insulin. 
The intravenous drip method, in which Ringer’s solution and 5-10 per 
cent glucose is administered, is excellent in combating cholaemia, in 
restoring the function of the liver, and in flushing out the kidneys. Heat 
applied to the liver by hot stupes or by a diathermy apparatus to 
promote hepatic acti\’ity is also beneficial. 

In cases of jaundice associated with cholangitis I have found 
intravenous injections of cylotropin efficacious. In a severe case 5 cc. 
is injected intravenously daily for the first three days, after which 5 cc. 
is injected on alternate days. It is important when giving the injection 
intravenously to warm the ampoule up to blood heat and to inject the 
solution very slowly. These injections often have a marked effect in 
lowering the temperature and in diminishing the jaundice in coses of 
acute suppurative cholangitis. 

The coagulation time of the blood should be decreased by : 

(o) Intravenous injections of 5 cc. of 10 per cent calcium chloride, 
or 10 cc. of a 10 per cent solution calcium gluconate (Sandoz) 
given intravenously daily on three consecutive days. 

(6) 30 cc. of 30 per cent sodium citrate injected intramuscularly 
immediately before operation. 

(c) Blood-transfusions. Small doses — ^250-300 cc. — are given on 
one or two occasions. 

[d) Auto-hferaatotherapy. 10 cc. of blood should be withdrawn 
from the patient’s arm and injected into the gluteal region once 
daily for three days. 


(C) Technique of the Operations upon the Gall-bladder 

AND BlLE-DU(7rS 

The following operations u’ill be described ; 

(1) Operations upon the Gall-bladder. 

(а) Gholecystotomy (clmlecystendj’sis). 

(б) Cholecystostomy. 
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(c) Cholecystectomy. 

(i) Partial. 

(ii) Completo : a. from the fundus. 

b. from the cystic duct end. 

{d) Cholecj'sto-enterostomy. 

(i) Cholecysto-gastrostoniy. 

(ii) Cliolecysto-duodenostomy. 

(iii) Cholecysto-jejunostomy. 

(2) Operations upon the Bile-Ducts. 

(o) Choledochotomy and choledochostomy. 

(i) Rotation of the duct by Moynihan’s method. 

(ii) Supra-duodenal choledochotomy, 

(iii) Retro-duodenal choledochotomy. 

(iv) Trans-duodenal choledochotomy. 

а. MacBumey’s operation — duodeno-choledochotoiuy 
or ampuUary choledochostomy. 

б. Kocher’s operation — trans-duodenal choledochos* 
tomy. 

(6) End-to-end anastomosis — eholedocho-choledochostonij’. 

(c) Side-to-side anastomosis — lateral choledocho-enterostomy. 

(d) End-to-sidc anastomosis — choledocho- or hepatico-diio” 
denostomy and reconstruction operations. 


GENERAL CONSIDERATIONS 

(1) Instm;nents. Some of the more important instruments tliat 
are used in gall-bladder surgery, such as Sloynihan’s cholecystectomy 
forceps, Desjardins’ forceps, Deaver’s retractors, Mayo’s trocar and 
cannula, gall-bladder scoops, rubber and other catheters, etc., need no 
special de.scription, but are here illustrated. (See figs. 380, 381, 3S2. 
383, 384, 385 and 380.) 

Silk or linen thread is very rarely used in gall-bladder surger), 
except for ligaturing the cystic duct and the cystic artery, on<l fof 
the continuous sero-muscular stitch In cholecysto-gastrostomy. 

(2) The Fositwn of the Patient upon the Operating Table. Usually 
the same {losition is adopted as in other abdominal operations, but it 
advantageous to insert a sand-bag or tripartite nibber bag (fig- 3Sd 
under the lover ribs, or to elevate the bridge which is present in some 
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operating tables so as to arcb the body slightly and throw out the 
epigastric region, and thus bring the lower edge of the Hver and gall- 
a< der forward. In thin patients the intestines sink do\niwards to 
wards the pelvis, and when the liver is rotated the gall-bladder and bile- 
nets can be brought almost to the level of the abdominal wound. Tte 
u hole table may be tilted to about 5° or lO^so that either the head or the 
eet are raised a few inches. Marked hyperextension of the body is te 
be avoided as it tends to cause respiratory embarrassment and chest 
complications. 
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(3) Incisions (fig. 388). 

(o) Paramedian incision. 

(6) Kocher’s oblique subcostal incision. 

(c) Right transverse incision. 

{d) Vertical transrectus or muscle-split incision. 


The two most popular incisions are : («) the paramedian incision, 
in which the upper half of the light rectus muscle is retracted out- 
wards ; and (6) Kocher's incision. 

I prefer the paramedian incision 
in thin patients or where the 
costal angle is very narrow. 

Kocher’s incision is employed 
for all other cases and is especially 
suitable for obese patients. 

For secondar}” operations also, 
or wliere there has been a 
previous paramedian incision, 

Kocher’s subcostal incision woxild 
be the one of choice. This 
incision starts just below the tip 
of the xiphisternum and proceeds 
doivnwards and outwards for 4-C 
inches, inches below the 
right costal margin. In order 
to give ample access it is essential 
to divide the right rectus muscle 
completely. After the skin 
incision has been made, the 
muscles and extra-peritoneal 
tissues are infiltrated vdth a local 

anaesthetic in order to facilitate the division of the muscles of 
the lateral abdominal wall and to aid relaxation (fig. 389). The 
eighth and ninth dorsal nerves Avill be encountered at the outer 
border of the rectus muscle. It is often impossible to save the small 
eighth nerve, but the larger ninth must be dissected out for an inch or 
two and carefully preseiA’ed. 

At the completion of the operation, to permit of eas}* suture of the 
wound, the bridge in the operating table is lowered, or the sand-bag or 
tripartite bag is removed. The wound is closed with two continuous 
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sutures of No. 1 or No. 2 2May chromic catgut, and a feu- tension 
sutures may be required. 

■When the patient is obese, in order to facilitate exposure of tlie 
ducts and to make all intra-abdominal manipulations easier, the 
incision tlirougb the skin and subcutaneous tissues is made very luucli 
longer than that tlvrough the muscles. 



(4) Rotation of the Liver, Moynihan has shown that a much better 
approach to the ducts can be obtained by rotating the liver. The edge 
of the liver is seized and pulled firmly downw'ards and inwards towarib 
the umbilicus, and then turned upwards and slightly outwards so as to 
expose its under-surface. A hand slipped between the liver and the 
diaphragm ^vill, on occasions, permit of eas}' rotation of the livef- 
Should rotation be dilBcuIt or impossible, the gall-bladder and bile-dncts 
be rendered more accessible by packing the space between the 
liver and diaphragm with gauze. 

(6) Exploratory Laparotomy, Just before opening the peritoneal 
cavuty tetra-cloths are fixed to the skin edges. As soon as tlie 
toneal cavity is opened, a general exploration should at once be earn 
out and the gall-bladder and bile-ducts be examined last of all. 
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AMiere the patient is very ill, is jaundiced, or where there is acute 
inflammation of the gall-bladder, this general exploration is omitted. 
Adhesions between the gall-bladder and adjacent viscera are separated 
and three packs are placed in position ; the one on the right-hand side 
fills Morison’s pouch, and the one on the left is so placed that the 
pylorus and duodenum are covered and retracted out of the way. The 
middle swab is placed over the colon (fig. 390). 



In operations upon the common duct another swab is carefully 
placed so as to occlude the foramen of Winslow and to prevent any 
contamination of the lesser sac. In introducing these swabs great 
pains must be taken to place them into iKJsition gently so that they do 
not in any way traumatise the parietal peritoneum. Trauma to the 
parietal peritoneum produces a great deal of shock and encourages post- 
operative adhesions. 

The woxind edges are protectetl ivith mackintosh squares, and the 
three large packs are themselves often protected by a further layer of 
dental dam or mackintosh. The operative field should be isolated as 
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far as possible, and all the surrounding stn:ctures well protected from 
infectious material which may come from the gall-bkclder or bile-duct? 
during the operations performed upon them. The best retractor m 
gall-bladder surgery is an assistant’s hand well placed (fig. 391). 

The assistant should pass his left hand into the wound and retract 
the stomach and duodenum to the left so as to keep these structures 
out of the way and to put the common duct on the stretch. Reaver's 
retractors are useful ; one may take the place of the hand, whilst the 
other keeps the intestines away from the field of operation (fig. 392). 

There must be no ehilling and no undue exposure of the liver during 
a protracted operation \ipon the gall-bladder or bile-ducts. All 
adhesions must be very carefully separated or divided between ligatures 


OPERATIONS UPON THE GAnL-BL.VI)DER 

CholecysMomy 

In this operation, which is sometimes termed cholecysteudjw. 
after the contents of the gall-bladder have been evacuated througli nn 
incision in the fundus, the wound is closed and the gall-bladder is 
returned to the abdomen without drainage. 

The operation is sometimes employed, even at the present tiiue» id 
cases where gall-stones are discovered in the course of some abdoroms'* 
operation, such as ovariotomy. It i.s, however, only feasible where the 
walls of the gall-bladder, although po.ssibIy diseased, arc still flexible. 

After the gall-bladder region has been isolated with gauze 
a purse-string suture is inserted around the circumference of the fun 
and an incision is made within the space thus demarcated. 
contents of the gall-bladder are removed, and due care is taken m 
determining that the neck of the gall-bladder and the cystic duct aK 
free from calculi. If stones are discovered here, they should 
“ milked back into the gall-bladder, , 

After the stones have been removed through the incision in ® 
fundus, the interior of tlie gall-bladder is explored with the finger, an 
any biliaiy- mud or debris is washed out with warm saline solution- 
after which the incision in the fundins is closed by tying the 
string suture. A few interrupted Lembert sutures should 
inserted to reinforce the invaginated area. . . 

“ The patient is thus relieved of her gall-stones ivith a 
addition of trauma to the original operation, whereas cbolecj'stec o 
piles one major jirocedure on top of another.” (Victor Bonnej.) 



ABBOMEN 


671 




672 


POST-GRADUATE SURGERY 


Gholecyslostomy 

The main indications for performing this operation may be 
summarised as follows : 

(а) Acute or chronic cholecystitis, with or avithout gall-stones: 

(i) AMiere the patient is very aged and infirm. 

(ii) A^Tiere cholecystectomy presents great technical difficnlties 
or involves undue risk. 

(iii) Where the condition of the patient is grave, toxjemh 
being pronounced or other complications being present. 

(б) As an additional therapeutic measure in acute hsemorrliagic 
pancreatitis. 

(c) As a preliminary measure in cases of acute cholecystitis and 
suppurative cholangitis a^ociated with obstruction of tbe 
common bile-duct. 



The edges of tlie wound and the region around the gall-hladd 
should be well protected with abdominal pads and mackintosh squaP^- 
as the bile is often highly infective in cases in which cholecystostom 
is performed. If the gall-bladder is enlarged another mackioto? 
sheet, with a hole of sufficient size to admit the fundus, is taken an 
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Fig. aoi.—CKOLEn’srgsTOMv. Tbb Contexts op tite GAU/-BLiDi»cs <b£ Aspikated wm< a wide bobs 
Kskols AiTACirto to i URac Srso^oE, rsioit to tse ttufoau'ccz or Ctiot-tcxstostonx. 


fitted snugly around the gall-bladder where it is fastened by Allis 
forceps, thus completely isolating the site of the intended cholecys- 
tostomy from the remainder of the operation area. 

The contents of the gall-bladder are now aspirated with a wide-bore 
aspirating needle attached to a large Record syringe, or if the gall- 
bladder is unduly distended the isolated fundus should be pierced by 
Mayo’s trocar and cannula and the bile drained into a small receptacle. 

The fundus must be seized with Allis forceps on either side of the 
puncture spot to prevent the gall-bladder from retracting when it is 
empty, and also to prevent any leakage when the needle is withdrawn 
(fig. 394). An incision of sufficient length to admit the finger is then 
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made through the fundus (fig. 396). A suction tube is introduced 
into the gall-hladder and the septic bile and inflammatoty debris are 
withdran-n, or the contents may be mopped up nith small gauze swabs. 
The gall-bladder should now be empty and collapsed unless its vralls ai? 
thickened and rigid with inflammatory exudate. The index finger of the 
left hand is then passed under the cystic duct and neck of tbe gall- 
bladder, and the stones are worked upwards avith the fingers towards 



the opening. The calculi may be expressed through this opening ® 
extracted from the gall-bladder with special scoops or forceps (fig- ^ ^ 
tVheu no further stones can be palpated, either in the cystic ^ uc 
in the gall-bladder, the forefinger of the left hand is introduced into 
gall-bladder to feel if any fragments or grit remain. If so, these in 
be removed by passing strips of gauze into the gall-bladder, pne ? 
them in firmly and then withdra^ring them. Small particles wdl 
entangled in the gauze meshes and can thus he extracted. 

If there is much inflammatory debris or putty-like substance, 
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gall-bladder should be gently irrigated with warm saline by means of a 
rubber catheter attached to a sj^ringe. The returning fluid should be 
mopped up at once or aspirated with a suction tube. 

When calculi are felt to be impacted in the cystic duct, it is usually 
possible to “ milk ” them back into the gall-bladder. This is done by 
passing the finger and thumb of the right hand down and along the 
outer side of the neck of the gall-bladder until the finger-tip enters the 
foramen of Winslow. In this way the lowest part of the cystic duct is 
reached. From this point the fingers are worked gently upwards, 
pushing any stones which may be encountered back into the gall- 
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bladder. If a stone is firmly lodged in the cystic duct, firm pressure 
is applied with the finger and thumb to its lower end, thus coaxing it 
hack into the gall-bladder. If the cystic duct or the neck of the gall- 
bladder is inadvertently torn during this manoeuvre cholecystectomy 
should be performed. 

^Vhen the surgeon lias made quite sure that no more stones remain 
in the gall-bladder and that the cystic duct is patent, a rubber tube 
with an outside diameter of about a third to half an inch is passed for 
two or three indies into the gall-bladder and secured by a stitch to the 
opening, in the manner shown in figure 397. This stitch, when tied, 
anchors the rubber tube to the gall-bladder, and further tends to 
invaginate a portion of the opening- The incision in the gall-bladder 
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mtiy now be closed by a series of interrupted Lembei t sutures (fig. 398), 
or by means of one or two purse-string sutures. "NATien the walls of tie 
incision are very thick or friable, interrupted sutures ^viIl have to be 
used. When, on the other hand, the walls are flexible and firm, purse- 
string sutures are to be preferred (fi^. 399 and 400). 
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Another rubber tube or a piece of corrugated rubber is then placed 
below the gall-bladder in case there is any leakage (fig. 401), and the 
abdominal wound is closed. 


Indications : 


Cholecystectomy 


(o) Most cases of traumatic rupture of the gall-bladder. 

(6) Mucocele of the gall-bladder due to stone impacted in 
the cystic duct. 

(c) Carcinoma of the gall-bladder. Here the operation often 
includes a wedge-excision of a portion of the liver. 

(d) Most cases of internal and external biliarj’- fistula, and 
especially mucous fistula following cholecystostomy. 

(e) Cholecystitis, with or without gall-stones : 

(i) Strawberry gall-bladder. 

(ii) Slost cases of chronic cholecystitis. 

(iii) Most cases of acute cholecystitis in the absence of 
complications. 

(iv) Volvulus of the gall-bladder. 

(v) Empyema of the gall-bladder. 

(vi) Gangrene of the gall-bladder. 


Partial cholecystectomy may be advised in certain cases where 
gangrene appears to be limited to the fundus and body of the gall* 
bladder. Here the separation commences at the fundus but no attempt 
is made to dissect out the cystic duct or to identify the important 
structures in that region. The dissection and mobilisation proceeds 
no further than to the neck of the gall-bladder, and very often only to 
a point proximal to this. Here two pairs of Kocher forceps are applied 
transversely side by side to the gall-bladder, which is divided between 
them and removed. The remaining stump is closed by a few interrupte 
mattress sutures, which are introduced in such a manner as to contro 
the bleeding (fig, 402). A rubber tube is inserted towards the cystic 
duct through that portion of the gall-bladder which is not closed ) 
the sutures (fig. 403). A corrugated rubber drain is laid over t e 
suture line and led out through the abdominal incision. 

Technique of Cholecystectomy. The gall-bladder may be removed 
by starting the dissection from the fundus end or from the cys 
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duct end. When the operation commences by dissection from the 
fundus end, blood oozes from the raw surface of the liver and obscures 
the field of operation, rendering the dissection and isolation of the duct 
and artery extremely difficult. I prefer, therefore, to start the operation 
by isolating the cystic duct. 

After dividing any adhesions wliich may exist between the gall- 
bladder and adjacent viscera, the three abdominal packs are placed 
in position. The liver is rotated and the wound is retracted in such a 
way that a clear view of the field of operation is afiorded. If the gall- 
bladder is distended its contents should be aspirated. 

Either two ring forceps or two hamostats are then applied to the 
fundus and to Hartmann’s pouch, these being held in the surgeon’s left 
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hand and drawn upwards and outwards so as to put the gall-bladder and 
cystic duct on the stretch. {See fig. 392.) A small incision is now made 
in the peritoneum over the cystic duct, and the sero-fatty tissues in this 
region are carefully dissected away from the duct until the whole length 
of the duct can be clearly defined (fig. 404). 

Tbe dissection now proceeds a little further in order to display the 
common hepatic duct, the common bile-duct, and the point where the 
cystic duct joins the common ducts. The cystic duct is never ligatured 
until it has been traced upwards into the neck of the gall-bladder and 
inwards to the point where it unmistakably joins tbe common ducts. 

At this stage the three ducts must be dearly displayed and demonstrated 
to the assistant. 

The common ducts are then carefully palpated to determine tbe 
presence of stones, and the head of the pancreas is likewise examined for 
any evidence of chronic pancreatitis. 
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The cystic duct is then rendered as taut as possible, and aa 
aneurysm needle, threaded -nith a long strand of No. 1 20*day chromic 
catgut, silk, or linen thread, is passed underneath the duct as 
the neck of the gall-bladder as possible (fig. 405), and the duct is ti 
securely in t^vo places. The proximal ligatxire is then cut short, t c 
distal one being left long. 

5ro}'nihan’s cholecystectomy forceps are applied to the neck of th 
gall-bladder (fig, 40G) and the duct is severed as close to the forcep* 
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possible. The neck of the gall-bladder is then dissected free for a short 
distance and drawn upwards out of the way while a careful search is 
made for the cystic artery. 

W^e have already discussed the various anatomical points in connec- 
tion with the cystic artery, and how the right hepatic artery, or even 
the right hepatic duct, may be mistaken for it and be inadvertently 
h'gatured. 



As a rule the cystic artery lies in a more posterior plane than the 
cystic duct, slightly above it, and in close proximity to the liver. A 
little dissection in this obscure part Avill reveal the artery travelling 
towards the gall-bladder. It must be traced to the •point where it enters 
the wall of the gall-bladder, ust/allg near the neclc. ^Vhen it has been 
isolated an aneurysm needle, threaded ■auth No. 1 20-day chromic 
catgut or linen thread, is passed behind it and tied in two places, well 
away from the right hepatic artery and common hepatic duct and as 
close to tlie gall-bladder as possible (fig. 407). 
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Tlie artery is then divided between the ligatures (fig. 40S). Tie 
artery should not he grasped with forceps, as in their use there is 
danger of picking up a portion of the ducts with the points and tins 
leading to button-holing or some other injurj’ to the ducts. 



The forceps which grasp the cystic duct are then drawn upward^ 
and the index finger of the right hand is introduced under the gulh 
bladder to strip it away from its bed (fig. 409). 

As the separation of the gall-bladder proceeds upwarcls, the per** 
toneal reflections on either side are di^^ded with scissors or wth » 
scalpel, and in order to facilitate the division of this peritoneal reflection 
saline solution may he injected under the peritoneum where it 
reflected from the gall-bladder on to the liver. The saline lifts up t 
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peritoneum all around tlic attaclied portion of tte gall-tladder in a iarg? 
wheal and makes its separation a simple and bloodless procedure 
(Eg. 410). 

A few large veins which are usually situated about the middle aal 
on either side of the body of the gall-bladder are divided during tlib 
peritoneal separation, the bleeding points being picked up with mosquito 
forceps and ligatured. 

The gall-bladder fossa is covered over by stitching the cut edges 
of peritoneum together by a series of interrupted sutures, whilst the 
raw surface over the common ducts is likewise peritonised, but the 
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stump of the cystic duet should be allowed to protrude between the 
lower sutures. These interrupted sutures are introduced as the gul* 
bladder is being dissected free, the gall-bladder itself acting as a 
retractor (fig. 411), The distal ligature on the cystic duct, 
long (fig. 412), is either tied round the lower portion of a nih ■■ 
drainage-tube or is stitched to it in the maimer shoim in figure 413. 

This tube, which has an outside diameter of about J 
which has either lateral openings or has been slit doT^Tx one ^kl^« ^ 
placed against the sutured gall-bladder fossa down to the stump 0 ^ ® 
cystic duct. 

Drainage of the sutured gall-bladder fossa is never omitted m ’ 
operation, as if bile escapes into the general peritoneal cavity it is pros 
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to become infected and give rise to septic peritonitis. The tube is left 
in situ for four or five days, as there may be leakage of bile from an 
unrecognised severed accessory hepatic duct or from the raw surface 
of the liver, and however carefully the operation is performed, such 
leakage is apt to occur from time to time. 

If the common duct has been drained the two tubes are brought out, 
either through the top or bottom end of the incision, or through a 
separate stab wound. Both tubes are stitched to the sldn to prevent 
their being accidentally withdraum. 


Cholecysto-enterostomy 

In this operation an anastomosis is made between the gall-bladder 
and some portion of the intestinal tract in order to overcome an 
obstruction of the common bile-duct. It is an efiicient way of dealing 
with the obstruction, but the immediate and the late results will 
depend upon the exact nature of the lesion. For instance, when the 
operation is performed for obstruction of the common duct due to a 
chronic sclerosing pancreatitis, the resulting benefit is immediate and 
lasting ; whereas, in cases of cancer of the head of the pancreas the 
operative mortality is high (over 30 per cent) and the improvement is 
seldom maintained for more than a few weeks. 

In the following order of preference the gall-bladder may be 
anastomosed to : 

(а) The stomach — cholecysto-gastrostomy. 

(б) The duodenum — cholecysto-duodenostomy. 

(c) The jejimum— cholecysto-jejimostomy. 

In certain cases of inoperable cancer of the ampulla of Vater, of the 
duodenum, or of the pyloric end of the stomach, cholecysto-jejunostomy 
may be the only operation possible. It may also be indicated where 
approximation of the stomach or duodenum to the gall-bladder, for 
purposes of anastomosis, presents unusual difficulty. 

The main comj)lications of the operation of cholecysto-enterostomy 
are : 

(а) Leakage of bile from an inaccurately sutiued line or on account 
of some of the sutures cutting out when tension is excessive. 
Septic peritonitis soon follows such leakage. 

(б) Serious hremorrhage, especially in jaundice cases where the 
gall-bladder or duodenum has been mobilised prior to 
anastomosis. 
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Indications. The operation is indicated for irremovable or imper- 
meable stricture of the common bile-duct, ^yhich may be due to : 

(1) Diseases of the head of the pancreas. 

(а) Chronic pancreatitis. 

(б) Carcinoma. 

(2) Lesions of the common bile-duct. 

(0) Stricture following the impaction of a calculus. 

(1) Primary malignant disease. 

(c) Obliteration of the duct follo^ving injurv. 

In early cases of chronic sclerosing pancreatitis where jaundice b 
mild and the patient’s condition is good, the results of the operation are 
verj' satisfactorj*. Jaundice disappears, appetite is regained, and the 
patient puts on weight. In certain cases it is impossible to determire 
whether the thickening of the head of the pancreas is inflammator)' or 
neoplastic in nature. If on aspirating the contents of the gall-bladder 
thick black bile is withdra-mi, it will indicate that there has been no 
serious hepatic damage as the result of back pressrue, and that the 
operation offers a good prospect of relief. In late cases, boweverj 
where thin, limpid, white bile is withdrai^m into the sjTinge, the outlook 
is exceedingly gra^'e, and the operative mortality after cholecysto- 
enterostomy in such cases is not less than 30 per cent. 

If on aspiration of the gall-bladder white bile is found, the surgeon 
will have to make sure that there is no obstniction of the cystic duct, 
as, if obstruction is present, there will, of course, be no amelioration of 
the jaiuidice following the short-circuit operation. 

In suspected cases of carcinoma of the head of the pancreas associated 
with obstruction of the common bile-duct, the performance <> 
cholecysto-gastrostomy is always worth while, as there is the possibilit} 
that the diagnosis may be wrong. The hard, craggj- mass felt in the 
head of the pancreas may be due to a localised chronic pancreatitis, to 
a gumma, or to secoudarj' inflammatory chronic fibrosis consequent 
upon an extensive, deeply-excavating, posteriorly-placed duodena 
ulcer. 

In cases of impassable stricture of the cormnon bile-ducts, if the gall 

bladder is present and is not grossly diseased, cholecysto-enterostomr 

should he performed. -Where, however, the gall-bladder has been 
previously removed or is markedly thickened, cholcdocbo-entcrostoDiJ- 

IS lecommendcd. 
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(1) Cholecyslo-gaslTostomy. Approacli to the gall-bladder is made 
through a right paramedian or Kocher incision. The distended gall- 
bladder 'vrill at once present in the 'wound, and before an examination is 
conducted of the three ducts, of the head of the pancreas, and of other 
■viscera, the gall-bladder must be emptied of its contents. The gall- 
bladder is isolated with abdominal swabs and mackintosh squares, and 
Mayo’s trocar and cannula is introduced through the ventral aspect of 
the fimdus at the site chosen for the anastomosis. The pent-up fluid 
contained in the gall-bladder is allowed to drain into a receptacle at the 
patient’s side, and this fluid is examined and its physical characters 
noted. MTiite bile indicates that an xmrelieved obstruction has 
produced severe back pressure effects and damage to the hepatic cells, 
and is an ominous sign. Wlien white bile is found, the cystic duct will 
have to be displayed and carefully examined to make sure that it is 
not occluded. The presence of normal or thick turbid dark bile within 
the gall-bladder indicates that the bile is passing freely into the gall- 
bladder and that the anastomosis is likely to produce a good result. 

AMien the gall-bladder has been completely emptied and lies 
collapsed and flaccid, the common ducts and the head of the pancreas 
must be carefully examined to ascertain as far as possible the nature 
and the extent of the causative lesion. 

The method of performing the short-circuit between the gall-bladder 
and stomach is somew’hat similar to the operation of gastro-jejuno- 
stomy. The fundus of the gall-bladder is clamped so that about an 
inch and a half of it can be seen projecting above the blades. A fold 
of the anterior wall of the stomach, about two inches long and about 
two inches from the pylorus, is picked up, clamped, and brought 
alongside the gall-bladder (fig. 414). The clamps should lie in easy 
approximation to ensure freedom from tension on the suture line. 

A sero-rauscular continuous suture of fine silk or No. 00 20-day 
chromic catgut unites the adjacent portions of stomach and gall- 
bladder posteriorly for a distance of about an inch and a half. The 
stitches are placed very close to one another and should be carefully 
introduced so that the lumen of the stomach or gall-bladder is not 
entered. 

An incision is now made through all the coats of the adjacent 
stomach and gall-bladder pouches for a distance of one inch, just 
anterior to the line of the first continuous suture. 

The second through-and-through suture of No. 0 or No. 00 20-day 
chromic catgut is now introduced and embraces all the coats of the 
gall-bladder and the stomach around the whole circumference of the 
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opening. IMien it arrives at the point where it commenced, the ends 
of the sutures are tied and cut short. 

The anterior portion of the anastomotic line is now invaginated by 
picking up the first suture and continuing it as a sero-muscular stitch. 
This may be introduced in the manner of a continuous Lembert or 
Cushing right-angled stitch. The ends of this suture are like^vise tial 
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and cut short when it reaches the point where it started on the posterior 
aspect of the anastomosis. 

A few interrupted sutures of fine catgut are placed here and t ere 
to strengthen the suture line and to relieve any tension. A o 
omentum may be d^l^vn over and fixed to the line of opproxiinatioa 
for further protection. . . 

It is important to close the abdominal wound very carefully sR ® 
introduce tension sutures to guard against the possibility of 
abdomen. 
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(2) Choieqjsto-dnodenostomy. This operation is similar in many 
respects to the one just described- Here, however, the duodenuia 
will often have to be mobilised before the intestinal cbmp can be 
applied to it. The second part of the duodenum is selected for tbe 
anastomosis, and the incision into the gut is placed transversely. In 
a jaundiced patient the dangers of hmmorrhage from the raw surface 
are not inconsiderable, and aU oozing points must therefore be carefully 
ligated before proceeding with the anastomosis. This operation is 
more easily performed without the aid of clamps. The essential steps 
in its performance are depicted in figures 415, 416, 417 and 418. 


(3) Cholecyslo-jejunostomy. In this operation a loop of jejunom 
some eighteen inches from the flexure is brought through an opening 
in the mesocolon and gastro-coUc omentum and approximated to tie 
gall-bladder (fig. 419). 

Clamps are applied to the gall-bladder and to the apex of this 
loop, and the anastomosis is performed as in the operation of gastro- 
jejunostomy. 

In certain cases, where the mesocolon is adherent posteriorly, or 
the right border of the gastro-coUc omentum is matted with inflam- 
mation or groath, the jejunal loop should be brought over the trans- 
verse colon and anastomosed to the gall-bladder as in the operation of 
anterior gastro-jejunostomy. At the completion of this operation on 
entero-anastomosis between the afferent and efferent loops of jejunum 
should he performed at a point about two inches from the flexure. 


OPEIL\TIONS UPON THE BILE-DUCTS 

(1) Chol€doc7iolo7ny and Cltoledochostotny 
One of the following operations for removal of calculi from the 
common ducts may be required : 

(а) Sloynihan’s operation of rotation of the duct. 

(б) Supra-duodenal choledochotomy. 

(c) Retro-duodenal choledochotomy. 

(d) Trans-duodenal choledochotomy. 

(i) McBurney’s operation — duodeno-clioledocliotomj of 
ampullary cholcdochostomy. 

(ii) Kocher’s operation — trans-duodenal choledochostoio. 



Fig. 41 s,-^;^ou:c»st«> • DcottCTosTOMT wrnroirr 
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Eolation of (fie Duct 

This operation of liloynihan’s is indicated in certain cases ^vberc 
there is obstruction of the common duct by an impacted calcultu or 
calculi, where the minimum amount of operative interference is advis- 
able owing to the jaundiced and poor condition of the patient, and 
where the gall-bladder is small and shrunken and numerous adhesions 
obscure tbe cystic and common ducts. In such cases the necessary 
freeing of adhesions and time-consuming dissection that is usually 
necessary to expose the common bile-duct may be too great a strain on 
tbe patient’s resources. 

In tbis operation the adhesions are ignored and yet the duct is 
made accessible aud can be opened and drained with the mimmuia 
amount of interference. 


“ After isolating the operative field the surgeon’s left hand is passed 
transversely inwards in front of the pylorus and above tbe stonwch 
along the gastro-hepatic omentum. “When the hand is well placed the 
fingers are flexed and the wrist and hand are bent over to the patients 
left, with the result that the common duct is twisted up into the wound 
and readily incised,” (Moynihan, Abdominal Operations, Vol. ii, p- 360, 


Saunders, 192G.) 

YTien the surgeon’s thumb is placed over the duodenum, as shown 
in figure 420, the stone or stones can he palpated in the duct between 
the fingers and the thumb. Two stay sutures ate then introduced m 
the longitudinal axis of the duct, an incision is made between them 
and the stones are extracted from the ducts. The exploration and 
drainage of the duct does not differ in any essential detail from that 
already described, except that on cutting the loops of the stay sutures, 
four sutures are immediately av-ailable for infolding the duct aroun 


the trough end of a T-tube. 


Supra-duodenal Choledochotomy 

The majoritj’ of stones in the common bile-duct can he 
removed by tbe operation of supra-duodenal choledochotomy. 
situated in the retro-duodenal portion of the duct can often ^ 
easily coaxed upwards ; likewise, those lodged in the common hepn 
duct can be workerl downwards and removed by tliis operation. 

In certain cases after cholecystectomy, exploration of 
ducts may be performed through the stump of the cystic duct i 
is of sufficient width. If the exploration is negative, the stump ' 
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ofi ; ottenvise, a tube is inserted into the duct to provide the necessary 

drainage. 

In the operation of supra-duodenal choledochotomy, the common 
duct is freely exposed by gauze dissection or by gently tearing througli 
the overlying peritoneum witK long dissecting forceps. If any doubt 
exists as to the identity of the dnct, it should be punctured ^nth a small 
hypodermic needle and a little of its contents aspirated and exanunei 
If bile is withdrawn tire duct should be picked up on each side vitb 
Allis forceps and an incision, one-third to half an inch long, should be 
made through its anterior wall just below the junction of the ducts. 
The edges of the wound in the duet ate then held apart u’ith two star 
sutures (fig. 421). 

In all operations upon the common duct the field of operation must 
be carefully packed ofi ndth abdominal swabs and mackintosh 
squares, the placing of a gauze pack under the duct so as to block the 
foramen of Winslow being an important point in the technique, as 
it must be assumed that the bile wbich escapes alter the ducts aie 
incised is highly infective. Escaping bile should be mopped up at once 
or removed by a suction tube. The forefinger and thumb of the kit 
hand ■\vill feel for the stone in the common duct and will work it upwards 
to the incision in the duct through which it can be easily extracted 
(fig. 422). 

If the duct is greatly dilated and is large enough to admit a finger, 
a digital exploration of the ducts should be made ; otherwise the duct5 
should be probed and a search made for remaining calculi with the aid 
of special scoops, probes, and Desjardins forceps (fig. 423). If hihary 
mud or inflammatory debris is present tlie ducts should be irrigate 
\vith normal saline through a small rubber catheter, and the irrigation 
be continued until the fluid returns quite clear. 

Graduated Liston sounds should then be passed very carefully an 
gently through the papilla into the duodenum, and the sphincter of Od i 
stretched (fig. 424). If any^doubt exists as to these sounds passi% 
freely into the duodenum, a small gum clastic or rubber catheter shou 
be introduced downwards as far as. possible into the duct, an ^ 
quantity of saline injected through the catheter. If no fluid 
back into the wound it may be rightly inferred that the end of t o 
catheter lies free in the intestine. , ’ ’ , 

When the surgeon is satisfied that no obstruction is present, 
papilla should be freely dilated, either by graduated Liston soim 
by means of Desjardins forceps. When it is ascertained that the poin - 
of these forceps have passed through the ampulla into the duodenuiu» 
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tlie blades should be gently opened and closed so that the lower 
reaches of the common duct, and especially the papilla, may receive a 
thorough dilatation. 

In doubtful cases, and particularly in those where it is thought that 
stones may be lodged in the dilated ampulla of Vater or in a pouch of 
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the common duct, an open-mouthed metal tube attached to an electrical 
suction apparatus may be passed downwards towards the ampuHai 
remove any grit or calculi from this region by suction. This suction 
tube is also very useful for extracting stones from the hepatic ducts. 

A Ro. 8 or No. 10 Jaques catheter, or a small rubber drainage*tul^ 
of si^lar sue, is introduced into the duct and passed upwards towards 
the liver for half an inch or so and anchored in position by a fine catgut 
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stitcB. The incision in the duct is then closed round the tube "nrith a 
few interrupted plain catgut sutures. 

If preferred, a T~tube, as depicted in fig. 425, may be used instead 
of the Jaques catheter or small rubber tube. The choledochostomy 
tube is fixed to the sldn by a silkworm-^t stitch and carried through 
the dressings into a medicine bottle or a baby’s feeding-bottle which is 
attached to the abdominal binder. 

In certain instances, however, where on exploration the ducts appear 
to be healthy and normal in every respect, the small incision in the duct 
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is carefully sutured with a seri^ of intemipted Lembert sutures or a 
continuous stitch of fine plain catgut, and a drainage-tube is placed 
near the line of suture in case any subsequent leakage occurs. This 
constitutes internal biliary drainage. 

Exploration of the ducts is very rarely omitted in cases of cholelithi- 
asis, as soft pigment stones, collections of biliary sand, inspissated pus, 
or inflammatory debris cannot always be palpated, even when present in 
lai^e amounts. 

In cases of severe and prolonged infections of the ducts drainage 
should be afforded by means of the author’s T-tube which should be 
kept in situ for many weeks or even months (fig. 420). For a few hours 
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every day bile is allowed to drain out tbrougb the external limb into % 
bottle ; in the intervals this tube is clamped so that the bile passes into 
the duodenum. 


Hetro-duodenal Clidledochotomy 

This is an operation 'which is very rarely performed. It is onlj 
indicated when a calculus impacted in the second part of the duct 
cannot be manipulated upwards into the first part of the duct or into 
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the duodenum, or he extracted through a supra-duodenal incision y 
means of Desjardins forceps. .,1 

In Older to approach this portion of the duct the duodenum 
have to he adequately mobilised by Kocher’s method. , 

A vertical incision, 1^2 inches long, is made through the pen 0 
on the outer side of the duodenum (fig. 427). The 
introduced through this opening and the lax areolar tissue 
peritoneum on the outer side of the gut are stripped from the pos er ^ 
abdominal wall inwards towards the duodenum, und this stnppm^^^ 
continued until the head of the pancreas is raised from its pos 
attachment and is capable of being turned partially over towar s 
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middle line (fig. 428). The impacted stone may now be felt as a small 
hard tumour, covered by or lying within a groove in the pancreatic 
tissue. 

An incision is made over the tumour, and the impacted calculus is 
slielled out. The woimd in the duct is then closed by a scries of 
interrupted sutures. 

Leakage is likely to occur as here the duct is not covered by peri- 
toneum. At the completion of the operation in s\ich cases, thciefow, 
I would advise opening the supra-duodenal portion of the common bile- 
duct, exploring the ducts through this fresh incision, and providbi 
external biliary drainage. Another drainage-tube should be passed 
down to the site of the incision in the retro-duodenal portion of tie 
duct in case there is any contamination in this region through leakage 
of infected bile. 


Trans-duodenal Choledoclwtomtj 

(i) MoBurneifs operation of duodeno-choledocliotomi/ or an\pu\lej^ 
chol^ochostomy will be required when a stone is impacted at tie 
termination of the common bile-duct. The duodenum is mobilised by 
Kocher’s method and the operative field is carefully packed off. By 
invaginating the anterior wall of the second portion of the duodenum tw 
stone will often be felt as a hard nodule in the posterior ^vall of the gut 
A longitudinal incision about one inch long is then made througl 
the anterior wall of the duodenum opposite the impacted calculus 
and its edges are drawn apart with Allis forceps. Any fluid vrhicb is 
present in the duodenum is either mopped up or removed by suction, 
and iurtber contamination by duodenal juice is prevented by packing 
the lumen of the gut above aud below the opening nith swabs, hy 
application of intestinal clamps, or by’ the cmplojunent of gauze sheg*^ 
The stone may be visible and may be seen partially projectiCs 
tlirough the papilla (fig. 429). On the other hand, it may be finuf 
impacted in the ampulla of Vater where it can be readily felt. 

l!\o useful purpose will be served by attempting to dilate the , 
in order to extract the stone. It is better to incise the edge of the 
for a short distance, after which the stone can easily be 
Again, this incision greatly enlarges the opening in the duct, aa 
prevents the subsequent formation of a stricture at this site. 

Scoops should now be passed upwards into the common u 
ascertain the presence or absence of any fiuthcr calculi. If 
duodenal choledochotomy preceded the performance of tins oF ^ 
tion, a large Liston sound should be passed through this opem 
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do^vnwa^cls into the duodenum, to ensure that no further calculus 
is present. By means of Desjardins forceps fine strips of gauze 
are drawn through from one opening to the other to gather up any 
biliary gravel in their meshes, and finally the ducts may he irrigated 
with warm normal saline solution to wash away any inflammatory 
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debris. It is not necessarj’ to suture the edges of the small wound in the 
papilla. 

By traction on the Allis forceps the wound is rendered transverse, 
and is very carefully closedun this direction, first Tnth a Connell stitch, 
and then by a sero-muscular continuous stitch which invaginates the 
suture line. A few interrupted sutures are inserted to relieve any 
tension, and the operation is completed by fixing an omental graft over 
the sutured gut. 
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(u) Kocher's operation of trans-duodenal clioledocJiostomy is indicatfid 
when a stone becomes impacted in the second or third part of the con- 
mon duct. A stone impacted in the second part may often be foreei] 
upwards into the first part and be removed by supra-duodena! 
choledochotomy. If, however, it is firmly impacted in thk position, tls 
surgeon has a choice of removing the stone by retro-duodenal choledo- 
chotomy or by trans-duodenal choledochostomy ; in the majority of 
cases the latter, i.e. Kocher’s operation, is to be preferred. 

Here, again, the duodenum is mobilised by Kocher’s method and the 
field of operation is packed off. A longitudinal incision of 1-U inches 
is made through the anterior wall of the second portion of the duodenum, 
with its central point opposite the papilla. The wound is then retracted 
and contamination of the operative field is prevented in the manner 
described. The papilla and the posterior duodenal wall just above it 
are palpated, as any localised induration will indicate the site of the 
impacted stone. 

Although the stone is often difficult to locate, its position is some- 
times indicated by a small moimd just above the ampulla. The folds of 
mucous membrane over this little projection are put on the stretch 
with the fingers and thumb and a small longitudinal incision is made 
with a scalpel through the posterior duodenal wall, through the sclerosed 
pancreatic tissue, and through the anterior wall of the duct, before the 
calculus can be seen. 

Stitches arc then taken on each side of the incision through all the 
tissues between the stone and the posterior duodenal wall. 
stitches will therefore embrace a portion of the duct, the compres- 
pancreatic tissues which lie between the duct and the posterior duwiea^ 
wall, and the duodenal wall itself. 

As the incision is lengthened to permit of easy extraction of t ® 
stone, additional sutures arc introduced in the newly-cut tissues, 
ends not being tied, but being held by hsemostats and used as retractors 
(fig. 430). 

As soon as the stone is removed these sutures are carefully tied, a 
the new opening in the duct is inspected to make sure that it is amp 
and patent. The placing of a Btitch at the upper and lower ends o 
wound is never omitted. The upper reaches of the duct are t 
plored for any remaining calculi, and if tbe.expIoration is negat*^® 
incision in the anterior wall of the duodenum is closed in a trans 
manner as in McBumey’s operation. 
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(2) Chol^ocho-Choledocliostomy 

Direct suture, or end-to-end anastomosis bet^veen the diviJed 
ends of the ducts, can, as a rule, only be performed immedi- 
ately after the duct has been divided. When the duct is divided Ik 
lower end at once contracts and retracts. If a long-standm’ 
external biliary 'fistula is present, it is 'quite futile at operation 
to search for the retracted lower portion of the duct, as it becoraw 
collapsed, cord-Ukc, and welded to the back of the duodenum bp 
adhesions. 

Direct suture can therefore only be imdertaken and is only to be 
recommended : 

(1) Immediately after accidental division of the supra-duodennl 
portion of the duct. 

(2) Pollovnng an economic segmental or annular resection of tie 
duct for primary growth or simple stricture. 

(3) If operation is performed nitbin a few hours of a violent injor/ 
which has resulted in rupture of an accessible portion of tbe 
duct. 


There are many methods devised for anastomosing the ends of tbe 
duct, but only three will here be described : 

(1) The ends of the duct are mobilised for one-third of an inch or so, 
but the free edge of the gastro-hepatic omentum and any adhesions 
which are present behind the ducts are not divided, as these structures 
act as a prop and help to relieve tension on the suture line when 
anastomosis is completed. , , 

A few cross-stitches, if accurately introduced in the Jongitudina 
axis of the tissues immediately behind the ducts, afford additiw^ 
support and draw the ends of the ducts more closely together. ^ 
finest catgut sutures and the smallest atraumatic or eyeless iiitestino 
needles are used for suturing. Three or four interrupted sutures a 
required to re-establish the continuity of the duct posteriorly f 
A small short rubber tube is now placed into tbe duct to fac ta 
the introduction of the anterior sutures (fig. 432) and is with ^ 
by a hinraostat immediately before the sutures are tied. A 
tube is placed just below the anastomosis and kept in siin for ^ 
daj^ in case there is any leakage of bile. 



ABDOMEN 707 

Two common complications of this operation may be mentioned : 

(а) Immediate. The suture line breaks do^vn with the forma- 

tion of a persistent external biliary fistula. 

(б) Late. A stricture forms at the site of the anastomosis. 

In view of these unpleasant possibilities, direct suture should not 
be attempted unless it can be carried out with the greatest ease and 
precision. Wliere the operation has presented no undue difficulties the 
late results are satisfactory in a large proportion of cases. 



F‘g. 431.— Dmicx 
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(2) The ends of the duct are freed in the manner described ; if 
they do not come together easily the duodenum should be mobilised to 
facilitate the approximation. A few interrupted sutures bridge the 
posterior gap in the divided duct, and the tissues behind this and in the 
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right border of the gastro-hepatic omentum are dra^vn together longi- 
tiulinally with a few cross-stitches to relieve tension. The small 
trough-like end or cross-piece of a rubber T-tube is inserted into the 
partially constnicted duct so that one limb lies above and the other 
below the line of suture. The long limb of the T-tube is draum througli 



a small stab wound in the abdominal wall to the surface where it is 
securely anchored (fig. 433). 

All that now remains is to close the end.s of the duct snugly and in a 
watertight manner round the tube. Another drainage-tube should be 
inserted below the sutured duct and kept in place for three or 
four days. For the first four days after operation bile drains through 
the long limb of the T-tube into a smalhreccptacle, such as a baby’s 
feeding-bottle, which is fixed to the bed or to the patient’s abdominal 
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binder, but after this time the tube is intermittently clamp 
the bile to pass into the intestines. 

After twenty-one days the T-tube is cautiously withdra 
cross-piece is very short and flexible it is unlikely to tear t 
line of suture or otherwise lacerate the duct. 

This is a very satisfactory method, and the employment i 
in addition to being useful in cases of direct suture of a sever 
duct, can also be recommended where prolonged drainage is ci 
in cases of severe cholangitis. 

(3) Here the gap in the posterior wall of the duct is un 
few interrupted sutures of the finest catgut. Each end c 
anteriorly is now incised longitudinally for about a quarter 
before inserting two small rubber catheters, one of wl: 
upwards towards the liver and the other downwards tl 
common bile-duct into the duodenum (fig. 434). A few s 
introduced through the lateral and anterior edges of the wc 
duct to reduce the aperture through which the tubes have bet 
These tubes are stitched to the edges of the duct to an 
securely in position, and the free ends are drawm through cad 
of the abdominal wound and fixed to the skin. 

The duodenal tube is used for feeding purposes, and a 
six to eight pints of 5-10 per cent glucose may be introduc 
through this tube during the firet few post-operative days, 
tube drains bile into a small receptacle which is fastened to 
to tie patient’s abdoniitt'dl binder. 

This bile is returned through the duodenal tube from time to 
ends of the two tubes viag he joined together by a glass connecli 
that the bilcjioivs continuously into the duodenum. 

Both these tubes are removed at the end of three v 
for a few days following their extraction an external biliary 
result, hut, provided that the passages are clear, this discha 
soon ceases. 


(3) lateral Ckoledocho-Duodenostomy 
In this operation a side~to-side anastomosis is performe 
the dilated common bile-duct and the first part of the duodei 
main indication for this operation is where the duct is obsti 
down in the retro-duodenal portion and is inextricably weL 
pancreas. 
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when the obstruction is situated in the retro-duodenal portion of the 
duct, and when there is no biliary fistula. 

The operation is performed as follows : The duodenum is mobilised 
by Kocher’s method, and the anastomosis is made at a point where the 
common duct and duodenum can roost easily be approximated. Where 
possible, the parts to be anastomosed should be held by traction sutures. 
The incision should be made transverse in the duct and vertical in the 
duodenum. The parts are approximated and a continuous sero- 
musailar suture of No. 00 chromic catgut or fine linen thread is 
applied. A posterior through-and-through all-coats hsemostatic suture 
of No. 00 20-day chromic catgut draws together the posterior 
margins of the wounds in the duodenum and duct, and this is carried 
anteriorly to the starting-point. The sero-muscular stitch is then 
taken up again and completed anteriorly. A few Halsted stitches are 
inserted anteriorly to relieve tension, and the suture line is protected 
with an omental graft. 


(4) Iteconstruction Operadons — End-to-Sidc Chokdocho- or Hepatico- 
Duodenostomy 

These operations of re-formation of the common duct are amongst 
the most difiicult tasks in surgery. 

“ To obtain the best results all the highest qualities of the surgeon 
may be called into play : courage, resource, patience, accuracy and 
rapidity of judgment, the finest craftsmanship, and a tranquillity of 
mind and action that nothing can disturb.” (Jloynihan.) 

(a) Ajiastomosis beticeen the Coned'Out Fistula and the Duodenum. In 
cases where an external biliary fistula has followed upon a very high 
division or a complete ablation of the common hepatic duct, making 
anastomosis between the hepatic duct and the duodenum impossible, 
the fistula should be freed from the skin and from its surroundings as 
far as the hilum of the liver, and implanted directly into the duodenum 
or jejimum. 

If the fistula is lined with mucous membrane and an anastomosis 
with the duodenum is performed, the final result should be satisfactory ; 
but if, on the other hand, the tract is not lined with mucosa, it will 
probably contract, leading to the formation of a stricture. 

^^Tiere the common ducts have been accidentally removed at 
operation and the patient has survived, either an external hiliarj’ 
fistula or profound jaundice will develop. In the latter case an external 
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biliary fistula should be established, which can later be coned out and 
transplanted into the duodenum or stomach with satisfactory results. 

Waltman Walters reported five such cases, in three of which excel- 
lent results had followed. When transplantation of an external 
biliary fistula is performed, it must adequately drain the intra- 
hepatic ducts, and these ducts must be free of stones ; otherwise the 
obstruction will recur. 

(6) Mayo’s Operation of Direct Implantation. W. J. Mayo {Ann. 
Surg., xlii, 90, 1905) was the first to perform tliis operation of direct 
implantation of the hepatic duct into the duodenum. The result in 
his first case was eminently successful, as the patient survived and 
enjoyed good health for over twenty years. But in some of his subse- 
quent cases stricture at the site of the anastomosis frequently followed. 
This complication led Balfour {Ann. Surg., Ixxiii, 346, 1921) to devise 
the following method, the results of which have proved to be very 
satisfactory. Balfour describes this operation as follows : “ The stump 
of the hepatic duct is freed as much as possible from its adhesions, but it 
is rarely possible to secure a projection beyond the liver fissure for more 
than 0*3 cm. to 0*5 cm. The duodenum, as has been noted, is usually 
drawn into the same mass of adhesions and it is always wise to avoid 
separating it posteriorly. If it is separated, a few catgut stitches will 
draw it up again to the stump of the duct. A slightly curved flap is 
then dissected out of the entire thickness of the duodenal wall over an 
area which ^vill leave an opening into the duodenum about 2 cm. in 
diameter. The duodenal flap is then approximated to the posterior 
and lateral aspects of the stump of the hepatic duct in such a manner 
as to permit of a muco-mucous union of the posterior half of the circum- 
ference of the duct, Tvith the edge of the flap sutured as shown in the 
figures. The opening in the duodenum is, of course, much larger than 
the hepatic duct. The remaining free margins of the opening in the 
duodenum are sutured to the capsule of the liver just above the hepatic 
duct end by a continuous catgut suture so that the under-surface of the 
right lobe of the liver, or more correctly Ghsson's capsule and the scar 
tissue adherent to it, effectually closes the opening in the duodenum not 
occupied by tbe end of the hepatic duct. A considerably wider area of 
the duodenum is then drawn up towards the liver and fixed with catgut 
sutures. The omentum is caught by the tip and divided if necessary so 
that it may be used effectually to surround the anastomosed area. 
Drainage is seldom necessary ; if needed, two small strips of rubber 
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some cases a moderate amount of bile may escape for a few days. This 
lias always ceased ^^•ithin a week, however, and healing finally has been 
complete in each case. In no case has there been any evidence of 
subsequent obstniction to the duodenum, and in no case a failure to 
deliver bile into the duodenum. 

“ It will be noted that this technic provides a large opening in the 
duodenum and a muco-mucous union for two-thirds or, at least, one-half 
the circumference of the hepatic duct stump. These provisions, 
together with the method of suturing the opening in tlie duodenum to 
the liver, allow for contraction and obviate the danger of secondary 
stricture, so that obstruction does not take place ” {figs. 435 and 
43G). 

Grey Turner speaks veiy favourably of this operation and has 
performed it successfully in a number of cases. 

(c) Cojfey's Moilijicalion of StiUivan's Operation of End-to-Sule 
ChoJedocho-Duodenostotny. Kellogg {The Duodenum, p. 607, Paul B. 
Hceber, Inc., New York, 1933) describes the essentia) steps of this 
operation as follows : “ The distal portion of the common duct is ligated 
and peritonealized. The proximal portion may be united to the 
duodenum by the method suggested by Coffey. 

“ A vertical incision is made in the duodenum down to, but not 
through the mucosa. The duct is divided obliquely so that the apex 
unll be on the anterior surface. 

“ The apex is transfixed with a suture of chronuc gut, both ends 
threaded. 

" The lower angle of the duodenal mucosa, exposed by the incision, 
is incised and the needles are introduced into the lumen of the duodenum 
and made to transfix the wjiH 1 inch cm.) befow. The end of the 
duct is dravTi,down into the lumen of the gut and held in contact with 
tlie mucosa by tyingthe suture. 

‘‘ The peritoneal and muscular coats exposed by the incision are 
sutured over the duct and the stitch is carried do\ni to cover the 
transfixion sutme. 

“ This procedure may be facilitated by suturing over a rubber 
catheter which extends from the lo^ve^ third of the duct into the 
duodenum. The catheter ultiniatelv is discharged through the bowels ” 
(fig. 437). 

(d) ll'nl/on’s Operation of Indirect Implantation. Walton {Suryical 
Dyspejmas, 2nd ed., p. 573, Arnold, 1930) who has performed a large 
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duodenum. The free portion of tlic tube was ^^Tapped round with 
omentum in the hope that ft fistulous tract would thereby be formed 
and would persist after the tube was passed. A valvular opening 
into the duodenum was ensured by suture of the tube into the 
duodenum after the manner of the AVitzel method of gastrostomy. 

Mayo lays stress upon the fact that a stricture is likely ultimately 
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to occur, but if tbe operation can be combined with direct union of 
some portion of tbe duct so that there is a partial lining of mucosa, this 
tissue may grow around and ultimately give satisfactory results. 

On theoretical grounds the operation would certainly appear to be 
faulty. The tube, being held in non-contractile tissue, is unlikely to be 
passed. The wall of the duct is formed of omentum alone and thus at 
best is a fistulous tract ; stenosis is therefore very likely to occur and 
lead to a recurrence of the condition. 



FBOM Tns A’fTeRioB SimriCE or to* Ihropixoi 

A5D 19 TUSXXD SOWRVlBPa. 

(AJapltd from "SafJ > O'jnte , and Obttil.," (kt., 1329.) 
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The difficulties and drawbacks which are associated with all of the 
above methods led me to devise the following operation, which I first 
published in 1915, and which I have used in eighteen cases \vith satis- 
faction. 

Exposure is gained by an upper right paramedian incision. The 
common bile-duct is now laid bare. If there has been a prolonged 
biliary fistula the lower end will probably not be discovered. If there is 
a stricture or carcinoma this is, if possible, removed, so that there now 
remains a condition in which the upper end of the duct is patent but 
is separated by a wide gap from the duodenum so that a direct implanta- 
tion is impossible. The upper border of the duodenum is drawn upwards 
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and siitiirod so that the gap is as far as possible reduced. The largest- 
sized tube that will enter the cut end of the duct Is inserted and sutured 
in position with plain catgut. A flap is then cut from the anterior 
surface of the duodenum and is turned doumwards (fig. 438). The 
upper part of the resulting opening is sutured until it is only sufficiently 
large to admit the tube (fig. 439). Tlie tube is then inserted and the 
flap turned upwards over it (fig. 440). In the upper portion the edges 
of the flap are sutured aroiind the tube and to the edges of the cut duct 
(fig. 441). Below they are sutured to the wall of the duodenum, which 
forms the .structure adjacent to the posterior surface of the tube, For 
safety a small drainage-tube is inserted down to the junction. 

The operation in practice is very simple to perform. A new duct 
caii readily be formed of practically any length, it is lined with mucous 
membrane which is impervious to the action of the bile, and being 
lined by such a membrane Tsdll sbouwo contraction ; the tube passes 
obliquely over the duodenal surface and hence there will be a well- 
defined vahmlar action. Owing to the presence of the raucous mem- 
brane lining it is not necessary for the tube to remain long in position. 
It can be sutured in place uith plain catgut, which is dissolved in a few 
days, and thus there is little or no danger of the tube being retained. 

I have foiiud the method so easy to perform and so generally satis- 
factory that I liave made a slight modification of it for use in those 
cases in which there is an ob.stniction low down in the duct. In the 
case.s already mentioned, in which there is an obstruction due to 
carcinoma or chronic pancreatitis, and in which the duct has been 
opened for exploratory p\irposes, so that cliolecyst-enterostomy becomes 
a risk)' procedure, it is a perfectly simple matter to insert the tube into 
the lateral opening of the common duct instead of into the cut 
extremity, and then to reconstruct the new duct from the duodenal 
flap around the tube so that there is, in fact, a new duct entering the 
lower part of the original one at a slight angle. 

My own scries of twenty-six cases include eight of terminal and 
ten of lateral reconstruction. Of the tcnninal, two died as the result of 
operation, one had a return of severe jaundice and died three years 
later, two have had occasional slight attacks of jaimdiec but arc other- 
wise well, and three have Tcmaincd in perfect health for one, ten, and 
fifteen years respectively. Of the ten cases of lateral reconstruction 
five died as the rc.<5ult of the operation, a very high immediate mortality, 
but three of these had advanced carcinoma of the ducts and pancreas, 
and two showed the ducts full of ‘white bile,’ the presence of which Js 
an indication of severe hepatic insufficiency.” 
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(e) Another Method of Heconstnicting the Common Duct is depicted 
in figures 442 and 443. In tliis operation, as the opening into the 
duodenum is direct and not valvular, an ascending infection of the 
ducts is more liable to occur. 

"When the duodenum is firmly bound to the underlying structures, 
or is friable from inflammation, it niaj' be impossible to mobilise it or 
to utilise it for purposes of anastomosis. In such cases the duct should 
be implanted into the jejimum. A loop of jejunum some foxirtecn 
inches from the flexure is either drawn tliroiigh an opening in the 
mesocolon and gastro-colic omentum, or is taken in front of the trans- 
verse colon and anchored in the region of the hilum of the fiver in such 
a manner tliat no kinking of the jejunum itself or of the colon results. 
A small rubber tube is then stitched to the stump of the hepatic duct, 
and led through a small opening in the jejunum which lies in close 
proximity to it. The opening in the jejunum is then stitched around 
the stump of the hepatic duct- I have performed this operation of 
hepatico-jejvmostomy in one case uith complete success. 


(D) POST-OPER.\TIVE TREATilENT 

The folloiring measures are adxosed ; 

(1) COt Inhalatiom. Owing to the frequency of post-operative 
chest complications following operations upon the gall-bladder and 
bile-ducts, 6-10 per cent COj in oxygen is given during the final stages 
of the operation, and this is repeated for ten minutes in each hour for 
several hours after the patient has returned to the u-ard. Inhalations 
of CO, are beneficial in three ways : 

(o) The lungs are more fully inflated b_y the deeper breathing. 

(6) Better oxj'genation of the blood is provided. 

(c) The likelihood of atelectasis is greatly diminished. 

(2) Stomach Tube. Sliortly after the operation a small stomach 
tube should be passed and the stomach be freely irrigated uith norma! 
saline. Gastric lavage is likewise indicated where vomiting is persistent 
or distension marked. 

(3) Continuous Intravenous Drip Mdhod. Ringer’s solution and 
glucose 5-10 per cent are adminbte^ by this method during the first 
48 hours after operation. 
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(4) Heat. Hot fomentations are applied to the lower half of the 
right side of the chest three or four times a day, or the heat may be 
applied by diathermy apparatus through the lower thoracic region. 
As stated above, this ^vill sometimes stimulate a flagging liver and 
increase its activity. 

(5) Tubes. Cholecystostomy and choledochostomy tubes are left 
in situ until they work loose, i.e. until about the tenth day. ^Yhen 
they are extracted the flow of bile through the external wound soon 
ceases. Other drainage-tubes which are used to drain Morison’s pouch 
or the liver bed are usually removed on the fourth day. 

(6) Medicines. The morning dose of Epsom salts and the hexamine 
mixture should be continued for two or three weeks after operation. 
One to two drachms of dilute hydrochloric acid, in S-IO oz. of water 
to which is added orange juice and sugar, is given as a beverage three 
times a day. Belladonna is an indispensable drug after operations 
upon the gall-bladder and bile passages. In the immediate post- 
operative period it seems to relieve the pylorospasm which is presumably 
caused by the irritation of the tubes, whilst during convalescence, by 
relaxing the sphincter of Oddi, a free flow of bile is encouraged and 
colic is assuaged. 

No restriction of cholesterol is required after operation, and the 
only instances where special diet is necessary is in cases of obesity and 
chronic gastritis. 


(E) Results of Operative Teeatjiekt 
(1) For Chronic Cholecystitis. 

The mortality of cholecystectomy in cases of chronic chole- 
cystitis {with or without gall-stones) varies from 0-5-3 per cent. 
Walton {Surgical Dyspepsias, p. 508, 1930) operated upon 242 cases 
\rith two deaths — a death-rate of 0-8 per cent ; and Willde {B.M.J., 
p. 767, Oct. 28, 1933 ; and Lancet, p. 751, Ap. 7, 1934), in 341 cases, 
had only five deaths — 1 -4 per cent. Judd and Priestley {Coll. P. Mayo 
Clin., p. 92, 1932), state that during 1931 cholecystectomy was per- 
formed at the Mayo Clinic on 579 cases for chronic cholecystitis with 
a mortality of 1-7 per cent. 
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Tlie late results of cliolecj^tcctomy for clironic cholecystitis show 
at least 75 per cent of cases cured and another 20 per cent improved. 

The unsatisfactorj’ results are due, in many instances, to imperfect 
primary operations in whicli stones remain undetected in tlie common 
duct ; to faults in operative technique such as not peritonising the raw 
surfaces of the ducts and of the gall-bladder fossa ; to the advent of 
chronic sclerosing pancreatitis ; and to the presence of other chronic 
\'isceral lesions which were overlooked at the original operation. Some 
20 per cent of these cases have post-operative flatulence, distaste for 
fats, chronic dyspepsia, and an occasional attack of biliary colic. Colic 
arising after gall-bladder operations may be due to stones in the 
common bile-duct which have been overlooked or to spasm of the 
sphincter of Oddi. Cases which develop colic after operation should be 
treated by dieting and ample doses of belladonna. If, however, 
jaundice supervenes, further operative interference will be necessary 
as this sjTnptom suggests tbe presence of stones (" recurrent ” calculi), 
or the development of a stricture of the common duct. As a general 
rule it may be stated that the grosser the gall-bladder pathology the 
better tlie results of the operation. The late results are, on the whole, 
very encouraging. Tlierc is an increase in pliysical energy, freedom 
from “ rheumatism,” an improved appetite although the distaste for 
fats continues, and any cardiac disability’ which was present before 
operation rapidly decreases and may even disappear entirely. 

Cholecystostomy is rarely performed for chronic cholecystitis 
as there is proof that the results of this operation are greatly inferior 
to those of cliolecystectomy. Follou-ing cholecystostomy there will 
be Tinsatisfactory results in from 40-50 per cent of cases, whilst some 
20 per cent of the failures will require another operation — ^usually 
cholecystectomy and cholcdocbostomy. Judd and Priestley have sho\m 
that tliere is a greater possibility of late recurrence of stones in the 
common bile-duct if cholecj'stostomy rather than cholecystectomy is 
performed at tlie original operation. Recurrence of stones after 
cholecystectomy and clioledochostomy is extremely rare, whilst after 
cholecj'stostomy and clioledochostomy the recurrence-rate at the Mayo 
Clinic was 7 per cent. 

The death-rate of cholecystostomy for chronic cholecystitis should 
not exceed 0-5-1 per cent. 

Cholecy.stostomj’ is not advised for uncomplicated cases as : 

(a) Ciidl-stoncs recur in 10 per cent of cases. 

(h) Biliary dyspepsia usuallj' persist.s in spite of the drain.age. 
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(c) Carcinoma of the gall-bladder may develop at some future date. 

(d) A diseased organ is left behind to exert toxic influences upon 
the heart, kidnej’S, joints, fascial planes, etc., as emphasised by 
Wilkie {Med. Soc. Trans.y p. 105, 1930). 


(2) For Acute Cholecystitis. 

Heuer (Ann. Snrg., p. 773, Oct., 1933), in a summary of 1066 cases 
of acute cholecj'Stitis, found a general mortality of S per cent. The 
individual death-rate varied from 4‘7-22'5 per cent in the hands of 
different surgeons. Judd and Phillips (Ann. Surg., p. 773, Oct., 1933), 
vdth the success characteristic of the work performed at the 
3Iayo Clinic, showed that of 508 cases operated upon for acute chole- 
cystitis there were 24 deaths, a mortality of only 4*7 per cent. 
Heuer, in another summary of 502 cases of gangrene with perforation 
of the gall-bladder subjected to operation, showed a general mortality 
of 46 per cent, and an individual mortality varying from 
15-65 per cent. This author states that some 20 per cent of cases of 
acute cholecystitis will have complications such as gangrene, perfora- 
tion, or peritonitis, if a policy of inactivity towards the disease is 
adopted, and considers that the removal of the acute non-gangrenous, 
non-perforated gall-bladder is usually not difficult, and is attended by 
a mortality which, in the bands of various surgeons, has ranged 
from 2-6 per cent. 

It is difiicult to arrive at an average mortality for cbolecysto- 
stomyfor this disease. If it is performed as a routmo procedure it is 
low ; if, on the other hand, it is reserved only for desperate cases the 
operative mortality is high, i.e. about 20 per cent. 

(3) For Stones in the Common Duct. 

(а) Jaundice absent; C3iolec}'stectomy wth choledochostomy — 
mortality about 2-3 per cent. 

(б) Jaundice slight : Cholecystectomy \rith choledochostomy — 
mortality about 5 per cent. 

(c) Jaundice severe, but dark bile aspirated from the common 
duct : Cholecystostomy with or w’ithout choledochostomy, or 
choledocho.stomy alone — mortality about 15 per cent. 

((f) Jaxmdice severe with back pressure on the liver with white 
bile : mortality about 30 per cent. 
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Causes of Death after Operations upon the Biliary System : 

The (leatli-rate of operations upon the biliary tract depends largely 
upon the presence of complicating factors and errors in operative 
technique. Amongst these would be : 

(1) Intense jaundice. 

(2) Sub-acute pancreatitis. 

(3) Gangrene and perforation of the gall-bladder. 

(4) Cholan^tis. 

(5) Lack of care in the selection and preparation of the patient 
for operation. 

(6) Rough handling of and injury to the liver, hepatic ducts, and 
blood-vessels, and exposure and chilling of the liver. 

Nearly 40 per cent of deaths following operations upon the biliary 
tract are caused by peritonitb, hsemorrbage, and shock, 20-25 per 
cent by pulmonary complications, and about 12 per cent by cardio- 
renal disease. So-called “ liver death ” is responsible for about 
4 per cent of cases, whilst gangrene and perforation would account for 
about 10 per cent. 



CHAPTER II 

Galit-Stones and Cholecystitis 

by 

A. SI. A. StooRE 
Types. Gall-stones are of several varieties : 

(1) The most common is a soft, fra^le, faceted calculus composed 
principally of cholesterol with a small amount of calcium and pigment. 
It forms exclusively in the gall-bladder. The stones are deposited 
in large niunbers and are moulded into their characteristic shape while 
still soft. The colour of these stones varies from almost white to dark 
brown. There may be hundreds of stones of this variety, and when 
they are sectioned they present a characteristic laminated structure 
(figs, 444, 44G and 447). 

Each stone has a nucleus of organic material consisting of bacteria 
or desquamated epithelium. These stones are probably the result of 
infection of the gall-bladder, and the infecting organism may sometimes 
be recovered from the crushed stones so that evidence of typhoid, for 
instance, may be obtained many years after the disease was contracted. 
If faceted gaK-sfoues are found together with an oval cholesferm 
stone it may be concluded that infection of the gall-bladder followed 
the formation of the single stone. 

(2) The single stone composed purely of cholesterin is of fairly 
common occurrence. It is usually rounded or oval and maybe practically 
colourless. It consists of almost pure cholesterin and is believed to be 
formed by precipitation of cholesterin from the contents of the gall- 
bladder, independently of any infection. The stone may become very 
large (fig- 448). Frequently it gives rise to no symptoms, but in some 
cases it may become impacted in the ampulla of the gall-bladder, 
which then becomes greatly distended with clear mucous secretion, 
constituting a mucocele. If such a gall-bladder becomes infected a 
condition known as empyema develops. 
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(3) A less common type of stone is the so-called pigment stone, 
composed of almost pure calcium bilirubinate (fig. 449). It is black and 
has an irregular surface. There may be one or multiple stones of this 
variety, or sometimes the gall-bladder may be filled uith a fine sand or 
mud-like material. Stones of this type are found in those diseases in 
which there is constant destruction of red blood cells, as, for example, 
familial acholuric jaundice. 



(4) A very rare type of stone is one composed of calcium 
carbonate. Any of the other stones already mentioned may them- 
selves contain some calcium carbonate, but stones composed solely 
of this substance are extremely rare. It must be remembered that 
the majority of gall-stones are formed in the gall-bladder. Some- 
times, liowcver, stones may be formed in the different biliary ducts 
themselves. 
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The Causation of Gall-stones and Cholecystitis. A considerable 
amount of experimental ^rork has been done on this important subject, 
and there is no doubt that gall-stones frequently follo'vr some degree of 
inflammation of the gall-bladden When gall-stones cause symptoms, 
organisms, especially those of the colon group, are found not only in the 
bile but in the calculi themseh'es. Their presence leads to a mild catarrh 
of the mucous membranes and so to an increased productionof cholesterol. 

Another method by which gall-stones can be formed has been 
described by AschoS. Mere stagnation of bile in the gall-bladder 
without any symptoms of infection may be followed by a deposition 
of cholesterin stones in the gall-bladder. When infection occurs as 
well there is the increased production of cholesterin and also of calcium 
salts which are deposited in connection with the cholesterin. The 
addition of bile-pigment produces the characteristic pale and dark 
lamination so often seen when a gall-stone is divided. 

Infection of the wall of the gall-bladder by bacteria most commonly 
results in fibrous thickening. Sometimes it is associated with a con- 
dition called “ strawberry gall-bladder,” in which many pale yellowish- 
white specks are scattered over a reddisli-coloured raucous membrane. 
This is the result of the deposition of small amoimts of cholesterol in 
the mucous membrane. 

To summarise the position, therefore, cholesterin production as 
determined by stagnation in the presence of other constituents of gall- 
stones implies infection as an additional factor. 

Gall-stones certainly occur very much more frequently in women 
than in men, and particularly in stout women of about the age of 
40 years. Tlie reason why gall-stones occur more frequently in women 
is believed to be associated with those infections which occur at the 
time of pregnancy. The hile of pregnant women contains four times 
as much cholesterin as that of ordinary women, and, because of this, 
precipitation can easily occur. Probably the colon bacillus circulating 
in the blood passes to the gall-bladder and protluces some degree of 
cholecystitis, which may lead to gall-stone formation. 

Typhoid Fever as Felated to Gall-stones. Infections of the gall- 
bladder frequently occur in typhoid and paratyphoid fever, and it is 
believed that gall-stones follonong typhoid may be responsible for the 
fact that some unhappy people are typhoid carriers. It has been 
demonstrated clearly that a c^ture taken from gall-stones sometimes 
reveals the presence of the typhoid bacillus very many years after 
an attack of typhoid fever had subsided. 
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Pathological Complications of Gall-stones. In considering this verj’ 
important matter, it must be borne in mind tlmt post-mortem examina- 
tions on people who have died from other conditions frequently reveal the 
presence of gall-stones in cases where no history of these stones has ever 
been obtained. It is possible that the patient may have siifTered from 
verj’ mild sjinptoms which pa.ssed unrecognised. 
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Injlammalion. Inflammation invariably follo\\'S directly on the 
j)resence of gall-stones in the gall-bladder. It may be of a low grade 
chronic ty^ie which results in considerable fibrous thickening of the 
wall of the viscu.s. Acute inflammation of the gall-bladder following 
on the presence of stones is probably not so common as the simple 
chronic variety, but is of extreme imporbince owing to tlie pathological 
conditions which can themselves follow this complication (fig. 451). 
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Complications of Acute ChoUcystilis 

(1) Local Peritonitis. There must invariably be some degree of local 
peritonitis in the majority of cases of acute cbolecystitis, and, depending 
on the virulence of the infecting organism, the local peritoneal inflam- 
mation may, or may not, spread with great rapidity. Protective adhe- 
sions may form, especially in the lower grades of inflammation, and the 
gall-bladder may rupture into the subhepatic area leading to an intra- 
peritoneal subphienic abscess. 

(2) General Peritonitis. In those cases of extreme rapicUty of onset 
of the disease where local adhesions have had no opportimity to form, 
the gall-bladder may rupture into the general peritoneal cavity, 
followed by severe general peritonitis. 

(3) Subphrenic Abscess. A subphrenic abscess may follow acute 
cholecystitis associated either with local or general peritonitis, and 
is often known to follow a so-called leaking gall-bladder, where numbers 
of surroimding adhesions have formed, preventing the infection from 
spreading to the general peritoneal cavity. 

(4) Empyema of the Gall-bladder. M^here there has been a pre- 
existing mucocele wth a stone impacted in the neck of the gall-bladder 
the supervention of acute cholecystitis leads to the formation of an 
empyema. The gall-bladder then becomes nothing more or less than a 
bag of pus, and the complications mentioned above may follow. 

(5) Suppurative Pyleplildfitis. Acute inflammation of the gall- 
bladder bas been kno^vn to result in phlebitis of the portal vein or one 
of its tributaries, followed by multiple abscess formation in the liver 
itself. 

Complications of Chronic Cholecystitis. As has already been 
emphasised, some degree of chronic cholecystitis is extremely common 
in nearly all cases of gall-stones. The most interesting condition which 
may follow chronic inflammation of the gall-bladder is the formation of a 
fistula between the fundus of the gall-bladder and the duodenum. Tliese 
stnictures are frequently closely related to each other anatomically, 
so tliat an inflammatory process of the gall-bladder may lead to 
adhesions forming between the gall-bladder and the duodenum. The 
pressure of a large single stone may gradually produce erosion of the 
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wall of the gall-hladder and then of the duodenum, and result in tlie 
passage of the stone into the intestinal canal. Such stones arc the 
cause of a certain percentage of cases of acute intestinal obstniction. 

Ohstruclive Jaundice. Gall-stones are certainly the commonest 
cause of obstnictive jaundice in adult patients, the other, hut less 
common, caiuse being carcinoma of the head of the pancreas. In the 
majority of cases of obstructive jaundice, the patient has had a pre- 
liminar}’^ attack of gall-stone coUc followed by jaundice some hours 
later. 

One important factor to be home in mind in this connection is the 
explanation of the law enunciated by Cour\'oisier, which inferred that 
obstructive jaimdice associated with palpable enlargement of the gall- 
bladder u’as invariably due to carcinoma of the head of the pancreas 
and not to gall-stones. The reason for this is that in gall-stones 
there is always chronic cholecystitis, the wall of the gall-bladder is 
fibxotic, and obstruction to the outflow of bile in the common bile-duct 
produces a certain increased pressure in the gall-bladder above this, 
not sufficient, however, to distend the gall-bladder. The normal thin- 
walled gall-bladder, which is to be expected in a case of carcinoma of 
the head of the pancreas, easily distends because of a similar bile 
pressure. 

An exception to the rule is where a stone has become impacted in 
the cystic duct producing a mucocele of the gall-bladder, and where 
some cedema of the tissue has spread away from the cystic duct, causing 
pressure on the common hepatic duct together with some catarrhal 
inflammation of this stnicture. This could conceivably lead to obstruc- 
tive jaundice resulting indirectly from a gall-stone and associated 
with an enlarged, palpable gall-bladder. 

Gall-slone Colic. This clinical condition is not in itself associated 
Avith any special pathological changes. 

Carcinoma of (he Gall-bladder. Carcinoma of the gall-bladder is 
frequently associated uith pre-existing gall-stones (Erdmann, Ann. 
Surg., p. 1139, May, 1935). The factor of chronic irritation, which 
appears to be associated wth carcinomatous change in many parts of 
the body, would seem to be responsible for cases of carcinoma of the 
gall-bladder. The growth is usually a columnar-celled carcinoma, 
although occasionally sphcroidal-cclled grou-fhs are seen. It tends to 
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spread down tlie ducts and to involve the liver by direct extension. It 
may spread to the colon, duodenum, and other surrounding structures. 

Acute Intestinal Obstruction^ As has already been mentioned, acute 
intestinal obstruction may follow the impaction of a large single stone 
in the small intestine. This can only occur where a cholecysto-duodenal 
fistula has formed. The stone is liable to become impacted at the 
duodeno-jejimal flexure, or at a point some two or three feet from the 
lower end of the small intestine. As the stone passes along the small 
intestine, it becomes progressively larger through fecal matter being 
deposited on it, while the calibre of the intestine itself becomes 
progressively smaller. 

Clinical Features oj Gall-stones. In considering the question of the 
symptomatology of gall-stones, it must be remembered that some cases 
do not appear to have any obvious symptoms. 

Flatulent Dyspepsia. The symptoms of gall-stones are frequently 
those of flatulent dyspepsia, i.e. a feeling of fulness or discomfort 
in the upper part of the abdomen, particularly after meals, associated 
with much flatulence. There is frequently some nausea and occasional 
vomiting, and the patient may feel tenderness when pressing the upper 
part of the abdomen, or as a result of pressure from a tight garment. 

Gall-stone Colic. Colicky pain starts abruptly in the epigastrium 
or right hypochondrium, frequently immediately after a meal. The pain 
is agonising, doubling the patient up and making him roll about on the 
floor. It is associated with marked coldness, vomiting, and much 
perspiration. The pain ceas^ as suddenly as it has started, and the 
description which the patient gives after an attack is frequently that of 
someone tjung a cord rmmd the upper part of his abdomen and rapidly 
tightening it until the pain can no longer be borne. Examination usually 
reveals considerable tenderness at the right costal margin. 

The only treatment for patients suffering from gall-stone colic is 
the immediate administration of morphia to relieve the pain. 

Obstructive Jaundice. Obstructive jaundice wliich follows an 
attack of gall-stone colic does not come on for some hours after the 
pain has subsided. In such cases the patient shows generalised 
jaundice of varying grades of severiiy. Hajmorrhages are present and 
itching of the skin is a very distressing symptom. Slight fever may 



732 


POST-GRADUATE SURGERY 


occur anti occasionally, wliere there is a stone in the common bile-tluct 
together with infection of the bile, repeated rigors may occur, thus 
producing the clinical pictirre of Charcot’s intermittent hepatic fever. 

Other Comjilicatiom. Other complications which may accompany 
gall-stones are localised peritonitis, general peritonitis, subphrenic 
abscess, and acute intestinal obstruction. 



CHAPTER III 

Congenital Cystic Dilatation op the Coiixion Bile-Duct 


by 

A. Dickson Wright 

This condition affects the common bile-duct between the junction 
of the cystic duct and a point in the duct level with the upper border 
of the duodenum, i.e. about 2 inches above the ampulla of Vater. It 
is probably at first one of the achalastic conditions, but when the cyst 
reaches a certain size a valvular flap appears at the outflow from the 
dilated portion of the duct so that the condition passes from a passive 
dilatation to an ohstnictive condition. The cyst varies greatly in 
size ; the largest case recorded contained one gallon of bile (Neuge- 
bauer). Females are almost exclusively affected, and cases have been 
reported from the still-born fcctus to the age of 50, the average 
being 15. 

The symptoms are sufficiently characteristic to make the disease 
easily diagnosable if the condition is known and understood. A young 
girl has a smooth spherical tumour on the right side of the abdomen 
continuous with the liver dullness, and sometimes having a band of 
colonic resonance over it, the tumour being movable sideways but 
not up and down. She may be svmptomless, or show signs of bilia^ 
and duodenal obstruction such as intermittent jaimdice, colic, and 
cholangitic fever and rigors if the former, and indigestion and bloating 
if the latter. 

X-rays can be of great value in diagnosis, 

(1) Excretion pyelography may show right-side hydronephrosis of 
a minor degree from the pressure of the cyst on the ureter. 

(2) Barium meal will show the first part of the duodenum and the 
pylorus depressed and pushed over to the left, and the hepatic flexure 
of the colon also at a much lower level than usual. 

(3) Cholecystography gives a very characteristic picture of a high 
gall-bladder compressed into a comma-shape by the cyst, but still 
able to receive bile and concentrate it. 
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(4) Cftlcification in tlie cyst wall and hepatic ducts can sometimes 
be seen. 

Complications are mainly those due to biliary obstruction, such as 
suppurative cholangitis and liver abscesses, and biliary cirrhosis of 
either h}'pcrtrophic or atropliic types. In one case of the T\Titer*s the 
right lobe (physiolo^cal) was atrophic and the left lobe was greatly 
hypertrophied and mistaken for the spleen. The diagnosis in this case 
had been for tAvo years hepatomegaly and splenomegaly, the cyst being 
regarded as enlarged liver and the huge left lobe as enlarged spleen. 
FolIoAA'ing on cirrhosis, gastric bremorrhages and ascites may develop, 
the diagnosis of Banti’s disease being made. 

Rupture of the cyst is a possibility, as in the following case : 

A girl of 13^ with no significant family history had been under 
treatment at hospital for two and a half years with attacks of indi- 
gestion, pain, jaundice, acholic stools and fever, and recently had 
deA'eloped ascites and large abdominal veins. The upper abdomen 
showed the two large tumours mentioned above. After a blow on the 
abdomen the girl developed severe abdominal pain and vomiting, and 
later the ascites and icterus became more marked and the abdomen 
very tender. Paracentesis yielded two pints of bile-stained fluid. 
Four dap after the injury coma developed, and on the seventh day 
she died. Post-mortem showed the characteristic condition, a tremend- 
ously dilated common duct which had ruptured, causing a largo retro- 
peritoneal biliary extravasation and bile-stained ascites. The mucous 
membrane of the common bile-duct was ulcerated and gangrenous in 
patches, and the liver showed the peculiar 
distribution of cirrhosis already mentioned. 

The treatment of congenital cystic 
dilatation should only be undertaken when 
biliary obstruction develops ; the mere dis- 
covery' of tlic cyst should not be the signal 
for operation because it is not uncommon 
for the cyst to have been present for as 
long as 30 years Avithout much detriment 
to health, whereas no cases seem to Iia’C 
longer than three years after operation. 
The operation most commonly recom- 
mended is anastomosis of the cyst A\'ith 
the duodenum or stomach. This is a had 
operation because gastric and duodenal 
contents enter the cyst and cholangitis 
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ensues witlx fatal results after a length of time. The gall-bladder 
may bo anastomosed to the stomach, which is a safer operation than 
the first, but is not often possible because of the size of the cyst. 

The best operation is excision of the cyst with the exception of the 
portion between the hepatic ducts and the lower end of the common 
bile-duct. This gutter is reconstructed roimd a T -tube to form a new 
duct and the T -tube is then left in for three months or more ; by this 
means the aSected bile tree is drained, and when the T -tube is removed 
the bile enters the duodenum through the valv'e of Oddi, which prevents 
ascending infection. 

The operative mortality is very high, 80-90 per cent, this being 
due to allowing the cases to go on too long without operating after 
biliary obstruction has once developed, and to the ignorance of the 
operating surgeon of the existence of the condition and how to tackle 
the surgical problem involved. 
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CHAPTER r 
Liver 

hy 

A. Dickson Wright 

Injury of the liver is the result of either penetrating wounds oi con- 
tusions. The liver is sometimes injured also in falls from a height or in 
motor accidents through the sharp costal margin being driven into it 
by acute fleadon of the trunh. 

In penetrating wounds of the liver it is possible to arrest hsemorrhage 
by large stitches of catgut passed through the liver with a blunt liver 
needle, or hy using an ordinary curved needle, eye end first. The 
stitches arc tied over small omental pads to prevent cutting of the 
stitches. Drainage should be employed on account of the risk of bile 
leakage from wounding the ducts. 

Tears of the liver, the result of contusion, are dealt with in the 
same way. Sometimes in these cases a seven-day iodoform gauze pack 
has to be used on account of the difficulty of sewing up, and in some 
cases living fascial sutures taken from the rectus sheath may be used. 
If a piece of tlje liver is observed to he tom of! and is free in the peri- 
toneal cavity it should be looked for carefully and removed on account 
of the risk of autolytic peritonitis (when a piece of the liver of the dog 
is detached and left free in the peritoneal cavity the animal always dies 
in 24 hours from an over^vhelming foaming peritonitis due to the 
B. Welchii — autolytic peritonitis). 

Recoveries from extensive liver injuries are sometimes amazing, 
provided the loss of blood is rectified fay transfusion of the blood found 
in the peritoneal cavity after filtration through gauze, or if this blood 
is too clotted or contaminated the services of a compatible blood donor 
should be obtained. 
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Abscesses of the liver arc of four kinds : 

(1) Tropical or amoebic abscesses. 

(2) Septicaimia abscesses. 

(3) Portal pyasinic abscesses. 

(4) Cholangitic abscesses. 

Tropical abscess is due to the amceba histolytica, and is the 
final stage of a condition of amoebic hepatitis which with care can be 
diagnosed before the formation of the abscess. If at this stage thorougli 
emetine treatment is carried out the hepatitis can be cleared up before 
necrosis and abscess formation have occurred. Tliis amoebic hepatitis 
manifests itself as a pyrexial illness with hepatic tenderness and enlarge* 
ment occurring in a person with a d}'scnteric historj’’ and amcebte in 
the stools. The blood count also resembles that found in amcebic 
abscess, viz. a marked leucocytosis without the polymorphonuclear 
preponderance found in the usual suppurative processes. 

The Symjitoms of tropical abscess arc sometimes so classical that 
the diagnosis is of the easiest, in other cases the picture is by no 
means clear, and diagnoses of cholecystitis, duodenal ulcer, appendicitis, 
pleurisy, tuberculosis, etc., are made. The general symptoms are those 
of a continuous remittent fever with drenching night sweats, anoTC.xin, 
and exhaustion ; emaciation and slight icterus give the patient a 
characteristic cachectic appearance. Sometimes rigors occur when the 
abscesses are multiple or tljc infective process very severe. TIic history 
generally discloses dysenteric attacks, although as a rule at the time 
of the abscess development djrsenteric symptoms are absent, and it is 
an interesting point that the more common solitary abscess of the right 
lobe of the liver is usually associated with a small ulcerative process in 
the crecum not enough to cause any symptoms, whereas the mucli less 
frequent multiple liver abscesses are found in association with extensive 
colonic disease and marked ^mptoins. 

The local signs of the disease are hepatic enlargement and tender- 
ness ; rarely the abscess may form a fluctuant sw'elling appearing below 
the ribs ; sometimes oedema of the thoracic or abdominal wall can be 
seen. Tenderness on pressme over the thoracic wall may indicate the 
situation of the abscess, and in some cases deep breathing and coughing 
may cause pain. Especially characteristic is the pain on sudden move- 
ments such as on turning in bed, and to prevent this to some extent 
the sufferer keeps his arm pressed to liis ribs (“ carries his abscess under 
his arm ”). Pain may also be referred to the shoulders, scapular regions, 
and right iliac fossa. The right base of the lung often shows changes 
such as impaired air entry, crepitation, and even consolidation from 
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inliibition of diapliiagraatic movements, and sympathetic congestion 
of tile lung due to the contiguous process in the liver. X-ray will reveal 
diminished diaphragm movements and possibly localised bulging of the 
diaphragm produced by the abscess. 

The trend in the treatment of liver abscess is towards conservatism ; 
the older methods of precipitate exploration and drainage carried a 
very high death-rate, which is now greatly reduced by dealing with, the 
cases more gently. 

Firstly, on the appearance of liver signs the amceba is carefully 
looked for in the stools and the blood count is done, and then emetine 
is given daily in 1 grain doses, and improvement in general condition 
and blood count watched for. If this does not occur, then X-rays are 
carried out, and if these and local signs do not give the position of the 
abscess, exploratory aspiration is resorted to, using a Sj-inch needle 
of ^vide bore. A preliminary ^ grain of 
morphia is given, and a line is tlrawn from 
the middle of the 12th rib horizontally 
forward to mark the pleural reflection, 
the surface marking of the liver is then 
drawn on the chest wall, and the needle 
inserted 1 inch above the pleural reflection 
in the mid-axillary line. It is first inserted 
the whole of its length towards the most 
usual place for liver abscess, viz. the 
upper and back part of the right lobe. 

The needle is then attached to a Potain's 
vacuum bottle or aspirating syringe and 
slowly withdrawn. If no pus is found 
the liver is needled in other directions 
until pus is found. Once found all the 
pus is aspirated and measured, and one 
half its volume of 1/1000 quinine or 
1/1000 yatren is injected, allowed to stay 
five minutes and aspirated again. This 
instillation may be repeated imtil the fluid 
comes out clear. Before removing the needle its direction is well noted, 
and may be remembered best by painting a little silver nitrate solution 
on the point on the opposite side of the chest where the needle would 
emerge if the thorax were transfixed. 

After aspiration a very firm binder is put on and the patient con- 
tinues to receive emetine daily. If no improvement occurs aspiration 
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is continiicd up to six times, and tlicn operation is decided upon. If 
examination of the pus shows secondary infection then aspiration is 
not persisted in, but drainage is carried out. A large number of cases 
are cured by simple aspiration plus emetine, and this is a most satis- 
factory outcome to any case. 

Drainage is first done, if feasible, through a tube insetted through a 
cannula passed along the line of the aspirating needle. If the tube is 
passed through the cannula on the stretch, and the cannula removed, 
the tube mil when released fill the cannula track very tightly, stopping 
leakage and bleeding. 

Open operation is not very often indicated nowadays, cases which 
resist aspiration or cann\ila drainage being generally very severe cases of 
multiple abscess which are doomed from the start. However, in certain 
situations open tbainage is probably better, as in abscesses in the left 
lobe or anterior part of the right lobe. Drainage is carried out through 
an appropriate abdominal incision, a large tube packed round mth 
iodoform gauze being used. 

Abscesses in the right lobe can be drained laterally after resection 
of a portion of tbe 9th rib, and brushing back the pleura with gauze or 
securing adhesions bet^v•cen parietal and diaphragmatic pleura by 
leaving an iodine pack in the wound for seven days. Tlio suturing of 
the two layers of the pleura together is not a safe way of preventing 
empyema. 

The posterior part of tbe right lobe can be drahied by resecting the 
12tb fib, pushing the pleura upwards and then inserting a drainage-tube 
into the liver, giving the vena cava a mde enough berth. 

Complications of Liver Abscess. Rupture of the abscess into the 
lower bronchus is the commonest aeeUlent, end terminates in the large 
majority of cases quite favourably, this rather inadequate drainage 
being sufficient to cure tbe abscess provided emetine is given. 

Rupture into the peritoneum provokes an abdominal catastrophe 
much resembling perforated duodenal ulcer. TIio prognosis is not as 
bad as would be expected, amoebic pus not being as dangerous ns true 
pus. Drainage of the liver abscess and the peritoneal cavity, if com- 
bined with active medical measures, results in a large proportion of 
recoveries. 

Rupture into pleura and pericardium arc rare and arc serious emer- 
gencies. Ruptxire may rarely occur into stomach, duodenum, colon, bilc- 

ducts, renal pelvis, and even the vena cava. Metastasis to other parts of 
the body such as spleen or brain is extremely rare. Secondaiy infection 
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of the abscess with bacillus coli or streptococcus is fairly common and 
rather a serious occurrence, as it excludes the safer and simpler methods 
of treatment and makes open drainage essential. 

The prognosis of hepatic amcebiasis is steadily improving with 
careful surgical treatment, and noiradays mortality is in the neighbour- 
hood of 20 per cent. Multiplicity of the abscesses and secondary 
infection all make for bad prognosis. 
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Tlie Other abscesses of the liver have little surgical application 
because they are generally terminal complications in hopeless septic 
conditions. There are, however, two types of abscess in which there 
is some hope. 

(1) The solitary staphylococcal abscess occurring in association 
UTtli boils, especially in adolescents. 

(2) The solitary abscess of the right lobe, which develops TOth a 
rigor and all signs of a subphrenic abscess two months after suture of a 
perforated duodenal ulcer. If in such a case no X-ray signs of sub- 
phrenic abscess can be found, then the liver should he needled for the 
abscess. 
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In cases of portal pysemia the portal vein has been occasionally 
ligatured to stop the occurrence of further abscesses. 

Portal Cirrhosis has only surgical aspects in the earlier stages of 
ascites or hfemateniesis. The cases are usually passed on to tlie 
surgeon vlien death is near at hand, although there is good reason to 
believe that operation done in good time lengthens life in this disease 
and prevents ascites. Death from hepatic insufficiency is much more 
pleasant than death from ascites. The operation performed is kno^vn 
as the Talma-Jforison operation (Narath’s modification), and consists 
in mid-line epigastric laparotomy and 
withdrawal of a good-sized piece of 
omentum. The woimd is closed in 
part, leaving a non-constricting gap 
for the omentum, and to the edges 
of this gap the omentum is fixed 
by fine sutures. The external mass 
of omentum is then thrust into a 
pocket burrowed out in the sub- 
cutaneous fat. The object of this 
operation is to provide more anasto- 
motic channels between portal and 
sj'stcmic circulations than are pro- 
vided naturally at the umbilicus, 
rectum, and cesophagus. If ascites 
is very troublesome, permanent 
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drainage may be provided by glass 
tubes pushed through the peri- 
toneum and the muscles when the 


abdomen is open and conducting the 
fluid into the subcutaneous fat. Leashes of silk threads may also 


be used, and the saphenous vein may also be transplanted into 
the peritoneal cavity and drain the ascitic fluid into the femoral 


vein. 


Surgical treatment of liscmatemcsis is often of value as many of these 
patients die of cesophageal hromorrbage when there is still enough hver 
function to maintain life for some years. Ligature of the coronarj’ vein 
is the best procedure, and may be combined witli sclerosing injections 
of sodium morrhuatc into the prominent varicose veins at the oesophago- 
cardiac junction. 

Groicths of the lAver have little surgical application. The 
majority of growths are secondary malignant grou'ths and inoperable. 
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Occasionally a solitary malignant sodnle has been excised at the same 
time as a carcinomatous stomach or colon. 

Primary carcinoma of the left lobe of the liver has been removed 
on a few occasions, bleeding being arrested by ligature of the left 
hepatic and portal vessels in the portal fissure, and by interlocldng 
sutures in the liver, and by use of the endothermy knife when cutting 
the liver. 

Hydatid Disease of the Liver. The hychxtid cyst is the intermediate 
cystic stage of a |inch long tapeworm of the dog (tsenia echinococcus 
or echinococcus granulosus). The eggs of this worm are passed in the 
ffeces of the dog and are swallowed by the human being (generally a 
child). Before being swallowed, or shortly after, the ovum develops 
into a small six-hooked (hexacanth) embryo, which perforates the 
stomach wall and via the portal vein arrives in the liver ; here it is 
arrested by the liver filter except in 30 per cent of cases, when it passes 
on to the lung filter, where another 15 per cent are held up, while the 
remainmg IS per cent which pass the lung filter are deposited in the 
sldn, muscles and other parts of the body. 

In the liver the hexacanth embryo develops into a cyst which consists 
of three layers, the outer one of fibrous tissue derived from the host 
and the inner two provided by the parasite. The inner of these two, 
the granular layer, is cellular, and the outer a protective layer of 
hyaline, known as the laminated membrane because of its structure. 
*1116 cyst cavity contains a clear fluid containing salt and a little pro- 
tein. Small buds form on the granular layer, and these become vesicles 
known as brood capsules, from the lining of which small buds of 
cells form which quickly develop into the heads of the future tape-- 
worms, and these are kno\vn as scolices. Should the development of 
the cyst he disturbed by trauma portions of the wall become detached 
and form into two-layeied daughter cysts floating in the interior of the 
main cyst (endogenous daughter cysts). Sometimes the daughter cysts 
cxtnide from the main cyst (exogenous daughter cysts). 

The diagnosis of these cysts arises when there is a hepatic tumour 
together with a local prevalence of the disease, and is confirmed by 
two tests — the complement fixation test, using hydatid fluid obtained 
from the sheep as antigen, and the production of local allergy on 
injecting the same hydatid fluid under the patient’s skin (Casoni test). 
The position of the cyst is determined by clinical examination (fortu- 
nately 70 per cent of cysts are present on the under-surface of the liver) 
and by X-ray (30 per cent being present on the upper surface). (These 

TOIm 1. — 2 B • 
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figures arc the exact reverse to those of liver abscess.) The treatment 
consists in operation through an incision placed directly over the cyst, 
and in order to do this there should be no hesitation in resecting a rib, 
obtaining pleural adhesions by a T-day gauze pack, and then carrjnng on 
through the obliterated phrenico-costal angle and diaphragm. Should 
an abdominal incision not give easy access to a posterior cyst there 
should be no hesitation in closing the incision and making a fresh one 
at the back. 

■\\Tien the cyst is simple, as in children, the cyst is pimctured, a 
little fluid drawn out, a syringeful (2 to 10 cc.) of commercial formalin 
injected, and barbotage done to mix the fluid thoroughly. jVfter five 
minutes the contents of the cyst are dead, and guide stitches arc 
inserted, a small opening made in the cyst, and a sucker inserted to 
evacuate the fluid. The cyst is then opened rridely and the lining 
iviped out with gauze. If the size of the cavity can be reduced by 
excising some of the adventitia this should be done. The cavity is then 
completely closed after filling it with saline and the abdomen closed. 
Drainage is to be avoided if possible, and is only used when bile oi pus 
U present in the cyst, and when used the tube must be judiciously 
placed to give easy draiDagc with gravity. Marsupialisation is an 
unu-ise procedure leading to a chronic sinus which may he a great 
handicap. 

YTien granddaughter cysts ate present neither aspiration nor 
formalin sterilisation can be carried out, so special steps are taken 
to counteract implantation of brood capsules into the peritoneum. 
Black or dark green towels are carefully placed to prevent this and to 
visualise any spilt hydatid structures which show up white on the 
towels. The cyst is then boldly opened between guide sutures with a 
diathermy needle, and a powerful electric sucker wtli a special large 
bore tube is used to suck out the contents. The clearing of the ca\'ity 
is continued wth gauze swabs dipped in 5 per cent formaUu, and when 
the cavity is empty it is closed by suture, the packs carefully removed, 
and the abdomen closed uithout drainage imless pus or bile was present 
in the cyst. 

Pedunculated cj’sts can be removed completely and calcified dead 
cysts are best left alone. 

Complications of hydatid cysts resemble those of tropical abscess ; 
rupture into adjacent cavities can occur, suppuration and pointing on 
the abdominal wall. One compheation of hydatid does not occur uitli 
tropical abscess, viz. rupture into tlie main bile-ducts. This event 
produces biliary colic, fever and jatmdice, and is treated by evacuating 
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tlie cyst thorouglily and exploring the common duct and removing 
hydatid material from it. 

Gramilomata of Liver. The most important is the gumma, which 
forms a smootli liver tumour, unlike the irregular umbilicated car- 
cinoma of the liver. Gumma of the liver may reach huge dimensions, 
as in the following case : 

A woman of 40 with abdominal pain and vomiting was fmmd to 
have a large epigastric mass. On exploratory laparotomy a giant 
spherical tumour was foimd protruding from the under-surface of the 
liver. It was the size of the largest grape fruit. A biopsy was made 
and reported on as cirrhotic liver tissue. The diagnosis was not made 
until other characteristic gummatous lesions appeared on the face and 
neck six months later, and then appropriate therapeutic measures 
caused the liver tumour to ^sappear. 

Tnberculo&is of the Liver is just a pathological curiosity, and 
actinomycosis is secondary to lesions of the alimentary canal, pro- 
ducing a very characteristic “ honeycomb liver/’ which is only of 
pathological interest because once the liver has become involved 
surgical removal of Infected intestine is a waste of time. 



CHAPTER II 
jAl32n5ICE 
by 

R. Sleigh Johnson 

Jaundice may be defined as a staining of tbe body tissues A\ith 
bilirubin. Its causes are manifold, covering a wide field of medical 
and surgical interest, so that the problem of elucidation in a given 
case never fails to provide opportunity for clinical judgment and 
diagnostic skill. The recent work of McNee has thrown much light 
on the intricacies of its pathology and helped towards a clearer under- 
standing of a difficult and complicated subject. 

Before considering the different varieties of jaundice, it is neccssarj’ 
in the first instance to review in the light of these observ'ations the 
main features in the physiology of bile-pigment formation. The 
ultimate derivation of bile-pjgment is from the hrcmoglobin of red 
blood cells, liberated on their death and disiotcgrated into the circula- 
ting blood-plasma. During its passage tlirougb certain organs the 
liberated ha3moglobm becomes picked out and removed from the 
blood stream, to undergo a sequence of changes which separate oft its 
iron-containing derivative, and to be finally excreted in the bile as 
bilinibin. The opinion was formerly held that the site of conversion 
mto bile-pigment was actually within the substance of the polygonal 
liver cells, but recent work has shouii that this function is apparentl}' 
confined to a highly specialised group of phagocytic tissue cells kno'vn 
os the leticulo-endothelial system. Tiicse cells are spread widely 
throughout a number of organs, being most numerous in the pulp of 
the spleen and in the liver, where they are known as KupfTer cells. 
They are also contributed in smaller numbers by the endothelial cells 
of lymphatic glands, suprarenal glands and bonc-niarrow, the reticular 
cells of the thjunus and the interstitial cells of the testis, all of which 
possess certain staining reactions in common, characteristic of their 
common function of converting haemoglobin into bilirubin or bile- 
pigment. 
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The greater portion of tliis process is certainlj concentrated in the 
Kwpfier cells of the liver, which lie as large endotheh’al cells scattered 
on the walls of the portal capillaries. These in their turn run among 
and surround the polygonal glandular cells of the liver lobule and 
separate them from the bile-capillaiies (fig. 450). It is therefore evident 
that between the circulating blood in the portal capillaries and the 
capillaries of the biliary system there is interposed a layer of polygonal 
cells, through which the converted bile-pigment must normally pass 



before it is collected in the bile-ducts proper and excreted into the small 
intestine. The polygonal cells do not share vdth the Kupfier cells the 
power of for min g bilirubin, tbeir function being rather excretory in 
collecting the altered pigment and passing it through into the 
lumen of the bile-capillaries. There nevertheless occurs in its transit 
through their substance a change in the composition of the biUnibin, 
detectable by a variation in chemical reaction. In this way it is possible 
to determine the origin and type of an excess of bile-pigment in the 
circulating blood, and some help is so afforded in the differential 
diagnosis of the nature of jaundice present. 

For clarity this process may be summarised as under : 

(1) Liberation of hosmoglobin into the blood-plasma by degenera- 
tion of red blood cells. 
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(2) ConvcTsion of htomoglobin into bilirubin by the KupSer cells 
of the reticulo-endothelial system. 

(3) Transmission of bilirubin through the polygonal cells of the liver 
into the bile-capillaries, some modification in its composition 
taldng place in its passage, responsible for a change in. chemical 
reaction. 

The biochemical test which allows of distinction between these two 
varieties of bilirubin is the Van den Bcrgh reaction. In brief, it is found 
that bilirubin which has passed through the liver cells, as in bile from 
the gall-bladder, gives an immediate positive direct reaction, while the 
bilirubin normally circulating in the blood-plasma, and not therefore 
having passed through the liver cells, gives a delayed or negative 
reaction to the same test. By a modification of the test known as the 
indirect Van den Bergh reaction the latter tj'po of bilirubin gives a 
positive result and can thereby be detected and measured. Details 
of the test and interpretations of its results ate for convenience 
described later (see page 762). 

Following an exhaustive study of the subject from its clinical and 
biochemical aspects, lIcNee (1) describes a clinical classification of 
jaundice into three main groups : 

(I) Ohstntclive Jiepalic jaundice. 

(II) Rcemolytic jaundice. 

(III) Toxic and infective hepatic jaundice. 

The underlymg pathology based on this classification and theory 
may be briefly reviewed. 

(I) Obstructive hepatic jaundice. In the first group the bile after a 
normal formation is prevented from escaping by the natural route into 
the intestine by a mechanical obstruction of the biliary channels. 
The possible causes of obstruction, which are many, will be considered 
in detail at a later stage — a concrete example for purposes of illustration 
being afforded by the complete blockage of the common bile-duct by 
a stone. For a time at least the normal process of bile-formation con- 
tinues, tUstension of the larger channels being followed by » rising 
pressure and progressive dilatation of the minute bile-canaliculi in the 
liver lobules, which become dammed up with dark concentrated bile. 
In long-standing cases histology shows the presence of plugs or casts 
of inspissated bile with branching processes extending into the substance 
of the liver cells. The bile-pigment which cannot be passed on into the 
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biliary passages can at first be sfctned within the substance of the 
polygonal cells. When, however, these cells have become filled to their 
masdnium capacity, the bilirubin can no longer be retained and there- 
fore diffuses out into the surrounding hepatic blood-capillaries and so 
enters into the general circulation, together with the associated bile-salts 
and cholesterol. The excess of bile-pigment found, therefore, in the 
blood-serum in cases of obstructive jaundice is of the type which has 
passed through the polygonal cells of the liver, and gives a prompt 
direct Van den Bergh reaction. The threshold of the kidney for this 
form of bilirubin being usually exceeded, bile-pigment appears in the 
urine. 

(II) H(pm6lytic jaundice. This term, known also as bsematogenous 
jaundice, is applied to a group of conditions all of which are character- 
ised by a simple increase in the blood-serum of bilirubin of tbe type 
normally present. Such an excess is found to accompany increased 
blood destruction from whatever cause, a frequent example being 
pernicious anaemia. The conversion of hemoglobin into bilirubin by 
the Kupfier cells being thus excessive, the whole amount cannot ho 
passed out by the polygonal cells into the biliary channels sufficiently 
rapidly to prevent some escape of pigment directly into the main 
hepatic veins. If the rise in bilirubin content of the serum is marked, 
it will be shown in a yellowish discoloration of the skin, but with 
lesser degrees this may not be evident and the jaundice is then termed 
latent, the excess being revealed only by estimation in the indirect 
Van den Bergh test. There being no obstruction of tbe polygonal cells, 
the results of the immediate direct test are negative. Moreover, unless 
hmmolysis is marked bile-pigment seldom appears in the urine, the 
kidney threshold for this soims) form of serum-hdiruhin being con- 
siderably bigber than for the other variety. Tbe urine, however, is 
frequently dark in colour, not from bile-pigment, but from the presence 
of excess of urobilin (stercobilin) which is normally re-absorbed by tbe 
liver from tbe intestine. It is thought that owing to alteration of 
function this conservative recovery and re-excretion of broken-down 
bile-pigment is upset, the excess of urobilin being passed in the urine. 
It is in the diagnosis and measurement of this type of jatmdice that the 
Van den Beigh reaction proves of greatest value and precision. 

(III) Toxic and infective jaundice. This third clinical variety of 
jaundice comprises a large and diverse groiip of affections of the liver 
and bile-passages, in which there is presupposed a combination of tbe 
two elements of obstruction to the outflow of bile and damage by 
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(2) Couverston of luemoglobia into bilirubin by tlic Kupffer cells 
of the rcticulo-endothellal system. 

(3) Transmission of bilirubin tbrougb the polygonal cells of the liver 
into the bilc-capiUorics, some modification in its composition 
taking place in its passage, responsible for a change in chemical 
reaction. 

The biochemical teat which allows of distinction between these two 
varieties of bilirubin is the Van den Bcrgh readion. In brief, it is found 
that bilirubin which has passed through the liver cells, as in bile from 
the gall-bladder, gives an immediate positive direct reaction, wliile the 
bilirubin normally circulating in the blood-plasma, and not therefore 
having passed through the liver cells, gives a delayed or negative 
reaction to the same test. By a modification of the test kiioum as the 
indirect Van den Bergh reaction the latter typo of bilirubin gives a 
positive result and can thereby be detected and measured. Details 
of the test and interpretations of its results are for convenience 
described later (see page 752). 

Following an exhaustive study of the subject from its clinical and 
biochemical aspects, McKee (1) describes a clinical classification of 
jaundice into three main groups : 

(I) Obstrudivc hepatic jaundice, 

(II) Uconolytic jaundice. 

(III) Toxic and infective hepatic jaundice. 

The underlying pathology based on this classification and theory’ 
may be briefly reviewed. 

(I) Ohstrudive hepatic jaundice. In the first group the bile after a 
normal formation is prevented from escaping by the natural route into 
the intestine by a mechanical obstruction of the biliary channels. 
The possible causes of obstruction, whidi are many, ^rill be considered 
in detail at a later stage — a concrete example for purposes of illustration 
being afforded by the complete blockage of the common bile-duct by 
a stone. For a time at least the normal process of bile-formation con- 
tinues, distension of the larger channels being followed by a rising 
pressure and progressive dilatation of tbc minute bilc-canaliculi in the 
liver lobules, which become dammed up with dark concentrated bile. 
In long-standing cases histology shows the presenee of plugs or casts 
of inspissated bile with branching processes extending into the substance 
of the liver cells. Tlie bile-pigment which cannot be passed on into the 
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biliary passages can at first be stored within the substance of the 
polygonal cells. When, however, these cells have become filled to their 
maximum capacity, the bilirubin can no longer be retained and there- 
fore difiuses out into the surrounding hepatic blood-capillaries and so 
enters into the general circulation, together with the associated bile-salts 
and cholesterol. The excess of bile-pigment found, therefore, in the 
blood-serum in cases of obstructive jaundice is of the type which has 
passed through the polygonal cells of the liver, and gives a prompt 
direct Van den Bergh reaction. The threshold of the kidney for this 
form of bilirubin being usually exceeded, bile-pigment appears in the 
urine. 

(II) HcBmdytic jaundice. This term, known also as hmmatogenous 
jaundice, is applied to a group of conditions all of which are character- 
ised by a simple increase in the blood-serum of bilirubin of the type 
normally present. Such an excess is found to accompany increased 
blood destruction from whatever cause, a frequent example being 
pernicious anasmia. The conversion of bamoglobin into bilirubin by 
the Kupfier cells being thus excessive, the whole amount cannot be 
passed out by the polygonal cells into the biliary channels sufficiently 
rapidly to prevent some escape of pigment directly into the main 
hepatic veins. If the rise in bilirubm content of the serum is marked, 
it will be shown in a yellowish discoloration of the skin, but with 
lesser degrees this may not be evident and the jaundice is then termed 
latent, the excess being revealed only by estimation in the indiiect 
Van den Bergh test. There being no obstruction of the polygonal cells, 
the results of the immediate direct test are negative. Moreover, unless 
hajmolysis is marked bile-pigment seldom appears in the urine, the 
kidney threshold for this normal form of serum-bilirubin being con- 
siderably higher than for the other variety. The urine, however, is 
frequently dark in colour, not from bile-pigment, but from the presence 
of excess of urobilin (stercobilin) which is normally re-absorbed by the 
liver from the intestine. It is thought that o^ving to alteration of 
function this conservative recovery and re-excretion of hroken-doum 
hile-pigment is upset, the excess of urobilin being passed in the urine. 
It is in the diagnosis and measurement of this type of jaundice that the 
Van den Bergh reaction proves of greatest value and precision. 

(ni) Toxic and infective jaundice. This third clinical variety of 
jaundice comprises a large and diverse group of afiections of the liver 
and bile-passages, in which there is presupposed a combination of the 
two elements of obstruction to the outflow of bile and damage by 
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infection or poisoning of the glandular substance of the liver. An 
example may be given in the common “ catarrhal jaundice ” of adoles- 
cents and young adults. It is thought that here, ouing to a toxic 
degeneration of the polygonal cells, some bilirubin fails to be taken up 
from the plasma and to be passed on by the damaged cells into the bile- 
capillaries, being absorbed unaltered into the circulation ; an excess of 
the normal serum-bilirubin is therefore found, giving a raised indirect 
Van den Bergh reaction. In addition, there is considered to be some 
degree of organic obstruction to the outflo\v of bile by iuflammatorj’ 
swelling of the minute bile-capillaries, leading to retention and re- 
absorption into the blood stream of some bilirubin already excreted by 
polygonal cells that have escaped toxic degeneration and are still 
functionally active. In such casc-s both varieties of bilirubin are there- 
fore found in the serum, and the response to Van den Bergh’s test 
usually shows a conespouding modification, combining the features 
characteristic of each and known as a bipliasic reaction. The results 
arc, however, inconstant and subject to rapid variation. For con- 
venience the principles of the reaction may be described at this stage : 


VAX DEX BEIIGII REACTION 

The rcaetioa is a very delicate test for bfliruWn hy the use of Ehrlich’s di’azo- 
rCAgcnt. This is freshly prepared immwliAlely'heforc the test hy the mixture in 
standard proportions of a solution of sulphanilic acid in llCl and a solution of soiUum 
nitrite, details of technique heing fully described in the appropriate text-books. As 
first introduced the test was carried out on the b!oo<l-serum obtained after allowing 
the clotting of Wood removed from a %cin. MTith a revised techniqae, McXec and 
Keefer (2) have later rccomraended the use of the blood-plasma, separated by centri- 
fuging about 10 cc. of blood freshly collected in an o-xalatcd tube and removing the 
clear upper layer with a pipette; it is claimed that more delicate and roliible results 
are thereby obtained. The direct reaction is carriol out by the addition of the diazo- 
reagent to the separated plasma with suitable control tubes. It la found that the 
test is rendered more gensitive by the addition of a email Hake of cafToino sodium 
salicylate. In the normal subject no colour change is seen and the direct reaction is 
therefore negative. A positive direct result may take one of three forms, as under : 

(a) An immediate direct reaction. Ifere a bluish-violet colour develops at once, 
increaring and reaching its maximum intensity in tea to thirty seconds, the depth of 
colour being proporttoual to the content of biUtubin. 

(t) A delayed direct reaction. There is no immctliate change, hut a reddish colour 
begins to appear within about 15 minutes, gradu-illy deepening to violet. 

(c) A hiphasic direct reaction. In this case a rwldish colour appears immcdiafely, 
but the change ol blue to violet is conrideiwl prolonged, e.g. for half an hour. 

The Indirect Itcaetion. The indirect reactionoffonls a means of detecting and estimat- 
ing the bilirubin resulting from hirmolysis. The test is exlrcmcly delicate, detecting one 
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part in a million of bilirubin, and a positive qualitative result is therefore obtained with 
normal blood. If the direct reaction is negative, the indirect test is then made by the 
further addition to the mixture of plasma and dlazo-reagent of a standard quantity of 
96 per cent alcohol and ammonium sulphate solution. A positive result is shown by 
the immediate development of a violet colour. By colorimetric estimation against a 
standard solution a quantitative measurement can be obtained of the concentration of 
hilirnbin in the plasma, expressed in units, one unit of bilirubin representing a con- 
centration of 1 in 200,000. The standard employed for colour matching is a solution 
of ferric thiocyanate in ether, of a tint exactly representing one unit of bilirubin, which 
remains stable over several months. A standard “ unit ” of anhydrous cohaltous 
sulphate solution may alternatively be used. 


INTEKPRETATION OF RESULTS 

The test is of definite value, provided that its limitations are clearly 
recognised and no attempt made to exceed them. A prompt direct 
reaction confirms the presence of obstructive jaundice, ■which is, how- 
ever, in most cases equally evident from clinical examination. In the 
difierential diagnosis, however, of the cause of the obstruction, e.g. of 
stone from growth, the test fails to give any help. It is to be remem- 
bered that in any case where a direct positive result is obtained, tbe 
indirect result after addition of alcohol is also automatically positive, 
although the converse does not hold good. In obstructive jaundice 
the concentration, of bilirubin in the plasma and in the urine is greatly 
raised and may reach a figure of 50 units or more. 

It is in the distinction of mild or early forms of obstructive from 
hsemolytic jaundice that the Van den Bergh test does give decisive 
information. In the haemolytic form, as in pernicious ansemia and 
acholuric jaundice, delayed response may be obtained to the direct 
reaction, but the immediate response is always negative. The indirect 
test, which is positive, shows a quantitative increase in the number of 
units of bilirubin. “Wliere the red cell destruction is markedly excessive, 
this increase may be as high as 10 or 12 units. The normal bilirubin 
content of the blood-plasma lies ^vithin limits of I in 1,000,000 and 
1 in 400,000, i.e. 0*2 and 0*5 units. 

As already mentioned, a biphasic reaction indicates a combined 
type of jaundice and is characteristic of the 'vride group of toxic and 
infective cases. 


REXAL THRESHOLD FOR BILIRDBIK — LATENT JAUNDICE 
The presence or absence of bile-pigment in the urine 'will depend 
upon the level of bilirubin in the plasma above which the kidney allows 
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of its passage. The lenal threshold for bilirubin is found to vary accord- 
ing to the type of pigment. In obstructive jaundice any increase above 
4 units of bilirubin in the blood is accompanied by excretion of the 
pigment in the urine. In hmmolytic jaundice, however, as already 
noted, the threshold is much higher, and 10 or 15 units of bilirubin 
may be retained in the blood without leatage into the urine, which 
remains therefore free from bile. 

"Where the increase of bilirubin in the blood-plasma is too small to 
bring about either bile in the urine or a detectable discoloration of 
the slan, the term " latent jaundice ” is applied. In the majority of 
such cases its origin is hieraolytic and associated rrith anemia, but aji 
early obstructive type also may be first, or indeed only, revealed by 
blood examination, e.g. in cirrhosis or secondary malignant disease of 
the liver, where a prompt direct "V^an den Bergh reaction may be 
obtained before clinical jaundice is evident. 

A further reaction used to detect bile-pigment in the blood is 
Foucliet's test, depending on the development of a grcenisb-hliie colour 
on adding the reagent to the blood-scrum on a porcelain surface, the 
colour gradually deepening for about twenty nunutes. The reagent 
used is a solution of ferric chloride and trichloracetic acid. The reaction 
is somewhat less sensitive than the ‘\^an den Bergh test, giving a 
positive result only in concentrations of bilirubin greater than 1 in 
60,000, a negative reading being therefore obtained ^rith normal 
blood. 

A useful rough guide to the progress of a case of jaimdice is afforded 
by estimation of the icterm Index, which is a simple colorimetric 
measure of the depth of bile-staining of the serum or plasma against 
a standard solution of potassium bichrornate. Fallacies due to haimo- 
lysis or opacity of tbe serum must be avoided, but apart from such 
errors the index in a given case will render erident an increase or 
decrease in the intensity of the jaundice. 

This reriew of the current theories of the pathology of jaundice 
would be incomplete without reference to the classification set fortli 
by iVmold Rich (3). His two main groups of lietention Jaundice and 
liegurgitation Jaundice correspond in general to the Uwmolytic and 
O^tructive types respectively of llcXec. With regard to the former 
group, he holds, however, that excessive production of bilirubin alone, 
as in htemolytic conditions, is insufficient to produce jaundice witliout 
the added factor of some derangement of liver function and interference 
with excretion. The classification iccognises also a third form of 
Combined jaundice in which there is both excessive production of 
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bile-pigments by the reticulo-endothelial system and a regurgitation 
into the blood stream of bile which has been excreted by the polygonal 
cells into the bUe-canaliculi, The different chemical reactions of 
bilirubin in the two main types are explained as being due, not to an 
alteration in its composition, but rather to the presence or absence of 
the other constituents of bile. In the group of retention (hsemolytic) 
jaundice, ‘bile-pigment alone is in excess and unaccompanied by 
retention of bile-salts and cholesterol. The pigment is then held to be 
adsorbed to the proteins of the blood-plasma and gives a positive in- 
direct reaction only, the direct reaction being negative. In regurgita- 
tion (obstructive) jaundice, not only the pigment, but all the con- 
stituents of the bile are normally retained, under which circumstances 
it is claimed that the bilirubin is prevented from becoming adsorbed and 
gives an immediate direct Van den Bergh reaction. 

Retention of pigment alone without accompanying accumulation of 
bile-salts is spoken of as Dissociald. jaundice, and is characteristic in 
the main of the retention or hemolytic group. In the later stages 
of catarrhal jatmdice, however, while pigments arc still retained the 
excretion of bile-salts may return to normal and a dissociated jaundice 
thus be present. 

The clinical features may now be reviewed in greater detail, based 
upon McNee’s classification. 


I. OnSTBUCTIVE jAUia>ICE 

The general signs and symptoms may be first considered before 
progressing to individual causes. 

The most obvious sign of obstructive jaundice is the staining 
of the tissues by bile-pigment, which appears first in the ocular con- 
junctiva or sclerotic as a light yellow discoloration. Its presence 
becomes rapidly evident in succession in the mucous membranes of the 
lips and palate, the finger-nails, the skm of the face, neck, trunk and 
limbs. The ease with which even a considerable degree of jaundice may 
be overlooked in artificial light must be remembered. It is also more 
readily observed in the fair-complexioned than in dark-skinned sub- 
jects. The involvement of the sclerotics enables this form of jaundice 
to be distinguished from the lemon-yellow colour of the skin in Addi- 
sonian anremia or the special form of pigmentation seen in diabetics 
(carotin), in whom the sclerotics escape pigmentation or, on the contrary, 
are unusually transparent and bluish in hue. In obstnictive jaundice 
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almost all the tissues of the body become bile-stained, the only excep- 
tions being the stnicturcs of tlie central nervous system and cerebro- 
spinal fluid, with the tears, saliva and milk. Patliological secretions 
and exudates occurring from intcrcurrcnt inflammatory lesions in a 
jaundiced patient are also bile-stained, e.g. pleural fluid or pneumonic 
sputum. In the great majoritj’ of cases bile-pigment and bile-salts arc 
present in the urine. If there is complete obstruction to the common 
bile-duct, after the intestine is once emptied the stools cease to contain 
bile-pigment and have special features described below. 

Accordmg to its duration and the completeness or otherwise of the 
obstruction, the degree of staining of tbc tissues varies, progressing 
tliTough a deep orange bronzing to olive-green or sometimes almost 
black, in the most chrome cases of some years’ standing, the latter 
change being due to a conversion of the bile-pigment in the skin from 
bilirubin to biliverdm. In these cases other skin changes also are seen, 
including multiple xanthomata or xanthelasmata due to the local deposit 
of cholesterol. These usually form flat yellowish plaques situated most 
commonly on or around the eyelids. Telangiectases (spider ninvi) arc 
also apt to develop, especially on tbc face, ^ritll liability to spontaneous 
purpuric haemorrhages. In this connection is related the increased 
tendency to severe blooding at operation common to all conditions of 
jaundice. 

The urine varies in colour from a deep amber to an intense orange- 
red or dark reddisb-brou-n. In very chronic cases it may, like the skin, 
be dark olive-green in colour. The simplest test for bile-pigment is the 
ready frothing on shaking in a half-Mcd test-tube, tbc froth being 
coloured bright yellow. Tincture of iodine run on to the surface of 
bile-stained urine causes the appearance of a green ring at the junction 
of the two fluids, through oxidation to bilivcrdin. Gmelin’s test employs 
the same principle, a play of colours, of which green is the essential 
band, being produced by the action of fuming nitric acid run down the 
side of a test-tube containing the bile-stained urine. The test can more 
delicately be carried out on a filter paper through which the urine lias 
first been filtered to concentrate the bile-pigmcnt, or alternatively ujwn 
a porcelain tile. 

Bile-acids, usually less abundantly present than bile-pigment, or 
sometimes even absent, arc examined for by Hay’s test. TJie lowering 
of the surface tension of the urine through the presence of di.ssoIvcd 
bile-salts causes powdered sulphur sprinkletl upon its surface to sink, 
whereas upon the surface of noniial urine it floats. 

During recovery from an obstructive jaundice, bilc-pigracnts may 
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disappear from tte urine despite the persistence of staining of the skin, 
the bilirubin in the blood having fallen below the renal threshold of 
four units, and being therefore no longer passed through the kidney 
substance. 

Bile-salts, present abundantly in the urine in the early stages of an 
obstructive jaundice, then usually diminish rapidly in amount and 
may even disappear, giving rise to one form of dissociated jaxmdice. 
Whereas the production of bile-pigment seems to continue unabated, 
that of bile-salts soon becomes lessened in degree, the disproportion 
being reflected in the urine. 

Bile-stained hyaline casts are often found in a jaundiced urine and 
do not necessarily signify independent renal damage. Where failure of 
liver function occurs, however, i.e. cholsemia, albumen and blood cells 
also occiu as evidence of trauma to the kidney tlirough elimination of 
toxic substances. The stools also show characteristic changes from 
the deprivation by the intestine of bile. This being the normal stimu- 
lant to peristalsis, constipation is the rule, with passage of pale, offen- 
sive, bulky motions, containing 60 per cent or more of imdigested and 
unabsorbed fat, present largely as fatty acids. Fermentation is ex- 
cessive, with flatulent distension, loss of appetite, nausea or vomiting. 
The interference udth absorption of fat, as well as, indirectly, of other 
articles of food, results usually in rapid and progressive loss of 
weight. "When the obstruction to the entrance of bile into the intestine 
is complete, the motions are of a pallor and appearance described as 
“ clay-coloured.” With an incomplete or intermittent obstruction they 
contain a varying amount of bile-pigment. 

Other well-kno^Ti symptoms most marked in the early stages of an 
obstructive jaundice include headache, irritability, mental depression 
or drowsiness, a slo'wing of the pulse-rate with coincident fall of systolic 
pressure and intense itching of the sldn, all of which are considered to 
be caused by retention of bile-salts in the circulating blood. Scratch- 
marks are abundant, while the pruritus if persistent may become the 
most serious aspect of the case, to the point of inducing insomnia and 
mental changes, or even suicidal tendencies. Yellow vision or xan- 
thopsia rarely occius. More serious nervous symptoms progressing to 
delirium, convulsions and coma may uncommonly follow, indicating 
a severe derangement of liver function, with an ultimate fatal issue. 

The retention in the blood of bile-salts and bile-pigments has 
already been noted, the concentration of the latter being often ex- 
tremely high, with invariably a prompt direct Van den Bergh reaction. 
Other blood changes are slight except for some retention of cholesterol. 
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In obstnictive, as contrasted with hasmolj'tic, janndice the resistance 
of red cells to h}’potonic saline solutions is increased rather than 
lowered. The greater liability tohooraorrhage, spontaneous or operative, 
has been already mentioned and is confirmed pathologically by estima- 
tion of the coagulation-time, which may be prolonged up to as much as 
twenty iiunutes; its surreal significance is obvious, and constitutes 
one of the most serious risks. 

Enlargement of the liver is the rule, from a damming-up of the 
biliary channels throughout its substance, while in many cases other 
factors, accordbg to the tctiologvcal cavise of the jaundice, may con- 
tribute to the enlargement. The presence of a detectable swelling of 
the gall-bladder vrill also depend upon the causal nature of the jaundice, 
as described below. 

Causes. The possible causes of obstructive jaundice are very 
numerous, but fortunately many are comparative rarities, and clinical 
diagnosis is commonly narrowed down to a few conditions of outstand- 
ing frequency and importance. The jaundice may bo brought about by 
an obstniction inside the lumen of the bile-ducts, intrinsic changes 
in their walls, or external pressure ujwn the main ducts mechanically 
obstructing the outflow of bile. 

(1) Oi>sfn/c/ion ictVim the hmen. There is only one condition of 
practical importance in this group, namely blocking of the common 
bile-duct by a gall-stone. This possibility has to be reviewed in every 
patient over middle age before any other cause need be considered, 
its incidence being of all sucb lesions by far the most common. Rare 
causes of obstruction from uitliin include blockage of the common 
bile-duct by a tound-wotm. or swallowed foreign body, or occasionally 
the direct spread along the lumen of a malignant tumour. 

(2) Obstruction originating within the walls of the ducts. In this 
group are included the various types of cholangitis, ^vherein the in- 
flammatory swelling and surrounding cedema of the walb of the 
bile-channels suffice to bring about an obstruction, either partial or 
complete. Such a cholangitis may be acute or chronic and of atiy grade 
of severity, cither catarrhal or suppurative. "Within this group is 
usually included the condition of “ catarrhal jaundice,” in the {ctiolog}’ 
of wliich a catarrhal cholangitis, pos.sibIy ascending from the duodenum, 
is considered to play a contributory part, together with toxic changes 
in the liver cells. An unconunon cause of obstruction under this 
heading is cicatricial stenosis of the common bile-duct, ^Ybich may 
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rarely follow the passage of a gall-stone, but is more often the result of 
a primary contracting scirrhous carcinoma of the duct, if the rare 
congenital stricture be excluded. 

(3) Jaundice resulting from external ‘pressure upon the bile-ducts. 
Compression of the bile-ducts from external pressure is a very common 
cause of obstructive jaundice, the site of pressure being either vrithin 
the liver structure or at any point along their external coiuse to the 
intestine. The compressing agent may thus be one of a large variety 
of conditions, which are considered in detail below. 

If it is decided, on clinical and pathological grounds that have 
already been enumerated, that the jaundice in a given case is obstruc- 
tive in origin, the possible causes of the obstruction are reviewed in 
their order of probability. 

The two outstanding causes are gall-stones and rruilignant disease. 

Gall-stones. The commonest cause of chronic obstructive jaundice 
in middle or later life is blocking of the common bile-duct by an im- 
pacted calculus. Jaundice which results merely from the passage of a 
stone through the bile-passages into the duodenum, although of the 
obstructive variety, is usually but slight in degree and of transient 
duration. Its occurrence indeed is not invariable, being noted in from 
60 to 75 per cent of cases only, while the slighter degrees may be 
evident solely by an increase in the blood-bilirubin. It appears in from 
twelve hours to two or three days after the attack of biliary colic, and 
persists for a similar time ; it is thought to result from a temporary 
traumatic or inflammatory oedema of the lining walls of the bile-ducts 
from abrasion by the calculus in its passage. 

These temporary attacks of jaundice associated with cholelithiasis 
without other complications therefore present little difficulty in diag- 
nosis. It is only when one is faced with a case of long-standing and 
persistent jaundice that the possibility of an impacted calculus has to 
be considered. In these circumstances the guiding points in diagnosis 
may be reviewed. 

In most cases a history is forthcoming of recurrent attacks of 
biliary colic associated with vomiting, perhaps over a number of years, 
with or without subsequent transient attacks of jaundice. A history 
may he obtained of prolonged dyspepsia, either of the atonic flatulent 
type, with nausea and poor appetite, or suggestive of peptic ulcer. 
There may alternatively have been bouts of pain and tenderness in 
the right hypochondrium short of severe biliary colic. 

Rarely there may be an interval up to several years between the 
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pliase of biliarj* colic and the OMet of obstruction by a calculus ; 
jaundice may then develop insidiously and wthont pain, and closely 
simulate the onset of malignant disease. 

In the t}’pical picture of impaction, however, a characteristic 
S}'ndrome occurs to which the term of inlermiitent heiJalic fever ” is 
aptly applied. Variations in the clinical state coincide pathologically 
with a ball-valve action of the calculus, which from lying loosely in 
the distal portion of the dilated common bile-duct periodically descends 
and firmly plugs its lumen. A cbrom'c cholangitis is thus set up with 
intermittent damming-up of the liver radicles with inspissated and 
infected bile. This pathological state of affairs is reflected clinically 
in bouts of pain, fever and jaundice. During an attack, pain is felt in 
the right h} 7 »ochondrium and epigastrium, or referred to the back', of 
any grade up to the severest colic. Its onset is frequently accompanied 
by shivering or an actual rigor, with a rapid rise of temperature to 
103® F. or mon;, Nausea and vomiting are usual, ivith marked prostra- 
tion, while during and after an attack the liver may be enlarged and 
tender. Most cases show a slight permanent degree of jaundice, but 
soon after an attack its degree is usually mtensified in proportion to the 
grade of obstruction, untb appearance of bile in tbc urine and pale 
stools. In the interval between attacks, bile is not necessarily found 
m the urine. Deterioration of health is invariable, ^rith rapid loss of 
weight as a result of digestive interference. 

As a rule, enlargement of the gall-bladder cannot be made out, 
its walls being thickened and shrunken and adlierent to surrounding 
structures, in contra-distinction to obstruction by malignant disease 
where, pro\'ided that its walls arc healthy and it has not previously been 
the seat of gall-stones, it is commonly palpable as a tense elastic swelling 
(Courvoisier’s law). The distinction is thus usual, but not absolute. If 
the condition remains unrebeved, a variety of sequels may occur. 

(<i) Complete and permanent hiliartf djstruction, shomi by steadily 
deepening jaundice and progressive enlargement of the liver, while 
pain and fever usually become less marked. 

(6) A Ruperadded acute infection of the bilc-pas'^nges or acute 
suppurative cholangitis extending into the liver substance, ending 
in empyema or gangrene of the gall-bladder and multiple abscess 
formation in tbc liver. The general state becomes one of marked 
grarity and toxiemia, with continued fever, leucocytosis, deep jaundice, 
a rapid decline in strength and fatal termination in a state of cliol®inia. 

(c) Spread of acute inflammation to adjacent structures. Infection 
does not necessarily remain confined to tbc biliaiy channels, but may 
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extend to the adjacent portal vein, producing a suppurative pylepJtlehids 
which may similarly ascend to its finer intra-hepatic radicles. Symp- 
toms are usually of more abrupt onset than with a suppurative cholan- 
gitis and are shown by severe abdominal pain and vomiting, with 
repeated rigors and sweats and development of a septicEomic or 
py®mic state. Some increase of jaundice occurs, often slight, from 
obstruction and toxic damage. The liver is enlarged and fender and the 
abdomen rapidly becomes distended, while there is repeated vomiting 
and diarrhoea, often with hseraatemesis and the passage of bloody stools. 
Progressive wealmess and prostration precede a final state of stupor and 
coma. 

(d) Gradual development of cicatricial stenosis of the bile-ducts, a 
rare sequel, with slowly but steadily increasing jaundice and a final 
state of practically complete biliary stasis. 

(e) Impaction of a gall-stone in the ampulla of Vater may bring 
about a simultaneous obstruction and dilatation of the main pancreatic 
duct, with an acute or chronic pancreatitis, ha\iQg its characteristic 
train of clinical s}’inptoms. The cutting-off of pancreatic juice leads to 
creatoixhoea and steatorrhea with passage in the stools of undigested 
muscle-fibres and fat respectively. The islets of Langerbans do not 
usually become involved in the ensuing gland atrophy and diabetes 
therefore docs not follow. 

In the elucidation of any case where cholelithiasis or one of its 
complications is suspected, the greatest help is obtained from X-ray 
examination, discussed fully in a further section (see page 1 535). Only in 
about half the total cases will a straight X-ray picture of the abdomen 
yield conclusive evidence of calculi, but the percentage is increased to 
the region of SO-00 per cent by the preliminary admimstmtion, intra- 
venously or preferably by mouth, of an opaque substance such 
as sodium tetra-iodo-pheiiolphtlialein or the correspondmg bromine 
compound, which in health is excreted and concentrated in the bile 
of the gall-bladder. Where jaundice is intermittent, examination by 
cholecystography between attacks is of great value. Evidence of gall- 
bladder abnormality will be based upon a failure of the gall-bladder 
through defective concentration of dye to cast an X-ray shadow of the 
normal degree of density or within the normal time, upon shrinkage 
in size or irregularities in outline, defective power of contraction or the 
presence of gall-stones shown as negative shadows against a back- 
ground of dye. 

In the presence, however, of a persistent obstructive jaundice, 
cholecystography usually fails to ^ve additional evidence, since further 
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bile, and with it the dye, can no longer be excreted through blocked 
channels into the gall-bladder. For the same reason the giving of dye 
may in such cases be unsafe and inadvisable, and reliance has therefore 
to be placed on a simple X-ray picture. 

Apart from gall-stones, the only other cause of obstructive jaundice 
at all common is malignant disease. In its more distal course the com- 
mon bile-duct is intimately related to the pancreas, through whose 
substance it has to pass before entering the duodenum. Compression 
within a scirrhous carcinoma of the head of the pancreas is the commonest 
cause of a painless, ingravescent jaimdlcc in nuddle and later life. This 
intractable disease is commoner in the male subject and usually of 
later onset than calculus obstruction. Its characteristic features arc 
the gradual onset of jaundice of obstructive tj^e which progresses 
relentlessly and without intermission to an extreme degree of intensity. 
Tlicre may be a sense of weight or discomfort in the epigastrium, but 
colic or definite pain is in most cases absent. Rapid and progressive 
wasting occurs. Together with the deep jaundice, the liver shows a 
moderate smooth firm enlargctnent, the gall-bladder being distended 
with bile and usually readily palpable as a tense, insensitive, globular 
cystic swelling below the liver edge. Sometimes pancreatic carcinoma 
may be suspected from a firm fixed resistance or swelling lying trans- 
versely deep in the abdomen across the epigastrium. More often tlio 
growth cannot he felt. Changes arc fotmd in the stools indicating 
pancreatic as well as biliary obstruction. In chronic pancreatic lesions 
the urinary <liastase content, normally 10 to 30 units, may bo much 
reduced. Loewe’s adrenalin mydriasis test may also be positive. Rarely 
a primary carcinoma of the duodenum or of the a>mmon bile-duct itself, 
usually originating at or near the ampulla of Vatcr, may be the cause of 
obstruction, but no exact diagnosis can be made on clinical grounds 
since the condition exactly resembles a pancreatic carcinoma and is 
distinguishable only at operation or post-mortem. Occasionally a cyst 
or gumma of the pancreas may act in the same way — ^hcre again the 
distinction is difliciilt apart from recognition of the swelling, if large 
enough, from it.s special cliaractcristics. Sometimes an innocent 
fibrosis resulting from a chronic jHincrcalitis rather than growth may 
be the cause of pressure, vnth equal difficulty of diagnosis. 

Chronic obstructive jaundice occurs not infrequently from pressure 
upon the hepatic or common bile ducts in the portal ftssitrc by enlarged 
lymphatic glands in this region, usually malignant, especially socondarj* 
to a gastric neoplasm, very rarely lJ^nphadcnomatous, Icuka’mic or 
tuberculous. Such an event occurs commonly a.s a late manifestation 
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of tlie illness, while the age, sex, history and physical examination 
will reveal evidence of the primary abdominal lesion, e.g, a carcinoma of 
the stomach. jMoreover, pressure on the biliary passages in this region 
is almost invariably accompanied by ascites due to the simultaneous 
compression of the portal vein. An organ other than the stomach may 
he the site of the primary lesion, although the latter association is out- 
standingly common. Again, compression may be brought about by 
involvement of the ducts in a generalised secondary carcinomatosis of 
the •peritoneum. The ducts may also uncommonly be involved at this 
point in an imiocent chronic perihepatitis, with gross fibrinous thicken- 
ing of the capsule, which with organisation and subsequent contraction 
of fibrous tissue grips the ducts in a ring of cicatricial stenosis or kinks 
them in their course. Local peritoneal adhesions around the gall- 
bladder or duodenum n]ay rarely produce a similar obstruction. Any 
cause in this region, however, other than malignancy is unusual. 
Occasionally the pressure of a tumoiir of the right kidney or suprarenal 
may be responsible. 

Secondary malignant deposits ^vithin the liver substance, again 
usually carcinomatous in nature, are common causes of obstructive 
jaundice by the local pressure they exert during growth upon adjacent 
intra-bepatic tributaries of the bile-ducts. Jaimdice, however, is not 
constant, and may be of only moderate degree, since bile still enters 
the intestine from unobstructed ducts. IVhere there is pressure upon 
the main hepatic ducts in the region of the liver hilum, the outflow of 
bile is, however, completely shut off and clay-coloured stools result. 
Obstruction, moreover, is not the sole factor in the production of 
jaundice, which depends also upon the coincident damage to liver tissue 
and excessive hasmolysis. The Van den Bergh response in such cases 
is therefore often biphasic in type, while the stools may be normally 
coloured with bile-pigment. 

Diagnosis will depend upon careful attention to the history, the 
detection by the usual methods of the primary growth, and a correct 
interpretation from the physical signs of the nature of the hepatic 
enlargement. VTien due to secondary deposits the liver usually shows 
considerable enlargement, with a firm margin upon which bosses of 
neoplasm may perhaps be detected. Aacites is frequent, and pre- 
liminar}^ tapping may be needed before diagnostic features are evident. 

Gummatous disease of the liver may similarly produce jaundice of 
obstructive or mixed type, and may be sbouTi by a markedly coarse 
nodular irregularity of the liver surface, or by the detection of a large 
single rounded tumour, usually upon the exposed anterior surface. 
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The org.iii is seldom much enlarged and more often slirunken. History, 
conenrrent signs of syphilis, blood 'Wassermann reaction, and fre- 
quently tlic response to specific treatment by iodides, will aid the 
diagnosis. 

Hydatid cystic disease of the liver may also simulate malignant 
disease ; jaundice is unusual, but may occur. Here, m addition to 
phj'sical signs, X-ray e.vnmination of the abdomen, the presence of 
cosinophilia, a positive skin reaction and complement fixation test are 
all helpful in diagnosis. Amcebic abscess may similarly be occasionally 
accompanied by jaundice. 

Cirrhosis of the liver is not characteristically accompanied by 
jaundice except in the rare tj'pe of Hanot’s hj’pertrophic biliary 
cirrhosis, which is made evident by a deep obstructive jaundice in a 
young subject and a marked firm uniform enlargement of the liver 
and spleen without ascites or evidence of portal vein obstruction. The 
condition is characterised by febrile exacerbations accompanied by 
an increase of jaundice, abdominal pain and swelling of tbc liver and a 
slowly progressive downward course towards a fatal termination. 

In the common portal, multilobular, or alcoholic cirrhosis, jaundice 
is not a general feature, being usxially confmed to the late stage of 
hepatic failure, when it is an cxpre.ssiou mainly of toxic degeneration 
of liver cells, the blood-scrum showing a biphasic or indirect Van don 
Bergh reaction. In the earlier stages tbc sallow muddy discoloration 
of the skin and conjunctiva can witli care be distinguislicd from a true 
simple jaundice, while the harshness and drpiess of the sknn and 
general bloated appearance reveal tlic diagnosis, confirmed by evidence 
of commencing portal obstruction. Slight transient jaundice may, 
however, occur in attacks during the progress of the disease, wliich are 
usually unaccompanied by bile-pigment in the urine, although again 
urobilin may be in excess. 

In hecmochromatosis there is a deep bronzing of the skin, together 
with glycosuria and cirrhosis of the liver. The staining in this disease 
is due not to bilc-pigmcnt but to a deposit in the tissues of bcDmosiderin. 
The {bagnosis is made conclusive only by removal of a portion of .skin 
for microscopic section and examination by special staining mctliods. 


II. ILumolytic Jauxdick 

Jaundice of this variety is syiiiptoniatic of a clear-cut clinical group 
of casc.s in which, as the result of excessive blootl destruction, there is 
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an accumulation in the blood stream of bilirubin without a corres- 
ponding retention of bile-salts, the jaundice being thus dissociated in 
type and usually mild in degree. As already noted, the excess of 
bilirubin present is of a chemical form, the renal threshold of which 
is liigh, and none therefore leaks through into the urine, while the 
blood-serum gives an indirect Van der Bergh reaction only. 

This form is characteristically found in acholuric family jaundice, 
both of the congenital and acquired types, which are described 
fully in the section on surgical diseases of the spleen. Here the 
underlying pathological feature of the disease is an increased fragility 
of the red blood-corpuscles, hamolysis of which occurs with greater 
readiness than normal in hypotonic saline solutions. Associated with 
this increase of fragility is the appearance of an abnormal proportion 
of reticulocytes or immature red cells in the circulating blood, repre- 
senting an attempt on the part of the bone-marrow to compensate for 
the excessive destruction. The primary causal factor of the disease is 
not clearly defined, but probably lies in an e.xcessive phagocytic activity 
for red blood cells on the part of the cells of the reticulo-endothelial 
system, centred in the spleen, w'hich shows a corresponding and fre- 
quently marked enlargement. In the more common congenital or 
familial form jaundice is evident from birth or in early infancy. The 
acquired variety usually begin in early adult life. In both types when 
fully developed a mild degree of jaundice with some degree of secondar}’ 
anaemia is commonly present throughout life. The general health may 
not he greatly disturbed. Enlargement of the spleen is constant, and, as 
noted, maybe very marked. Bile-saltsand bi?e-pigmentareabsentfrom 
the urine, which is, however, frequently of a deep amber colour from 
excess of urobilin. The stools are normally or deeply pigmented with 
bile. As already described the Van den Bergh reaction shows a negative 
direct and a well-marked positive indirect reaction. 

In each form of the disease characteristic exacerbations occur, 
sho^vn by an increase of jaundice and anajmia, with intensification of 
blood destruction and rapid enlargement of the spleen, which may be 
painful and tender. 

The disease is of surgical significance from two aspects, firstly its 
cure by splenectomy, although the red cells remain imduly fragile, 
and secondly the great liability to subsequent cholelithiasis with pig- 
ment stones and their iisual complications. 

Other diseases in Tyhich a haemolytic jaundice is seen include some 
cases of 'pernicious anannia, icterus nmnatonim (a temporary physio- 
logical breaking-down of unwanted red cells), and clinical states of 
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excessive blood deslriK^ion, for example in conditions of septicaemia, 
after the transhision of an erroneous blood-group, and in blood 
destruction of parasitic or chemical origin. 


III. Toxic .iVnd Infective Hepatic Jaundice 

Within the confines of this group are included a large number of con- 
ditions in many of which the exact ictiologj' and pathologj* are obscure, 
but in which as a basis for discussion jaundice is considered to result 
largel}' from a toxic damage and degeneration of the polygonal liver 
cells, combined uith blockage of interjacent bile-capillaries and obstruc- 
tion of the outflow of bile from consequent cedema and swelling of their 
walls. Jaundice then follows from retention in the blood-plasma of both 
tjqjes of bilirubin, and a biphasic response is obtained to the Van den 
Bergb test. It is not surprising, therefore, that in this mixed group 
the greatest confusion and diffiailty may arise in differentiation and 
diagnosis, seeing that the clinical features also combine the phenomena 
of obstruction and infection or hepatitis. Jaundice, usually slight 
or moderate, but of any possible grade of severity, is present, while 
according to the degree of obstruction a variable amount of bile-pigment 
is present in the urine and stools. 

The form most commonly met u-ith is the clinical sjTidrome known 
as Catarrhal Jaundice. This is seen most often in adolescence or early 
adult life, most cases occurring under the age of tliirty, in itself a helpful 
although inconclusive point of diagnosis from gall-stones. The majority 
of cases of jaundice in young people in this country are of this nature. 
Owing to its usual mild course, with spontaneous recover}’, the exact 
morbid histological features arc elusive, but whereas an inflammatory 
duodenitis was formerly held responsible, with ascending catarrh of the 
common bile-duct, producing swelling of the mucosa and obstniction of 
the lumen, it is now considered to be duo rather to a primar}' infective 
hepatitis and cholangitis, of doubtful rctiology, running usually a 
benign course with complete resolution. To some extent it is certainly 
infective, seeing that small groups of ca*5cs often occur together without 
other obvious association in common. Although the normal course is 
benign, u ver}' small proportion of cases suddenly develop the severe 
features of acute necrosis or icterus gravis and terminate fatally. 
Caution in prognosis is therefore always wise. In the early stages 
tlic Van don Bergh test may in some cases give a direct jKjsitivc result 
indicating biliary obstruction, but after the first few days the result is 
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commonly biphasic signifying liver damage also. In any given case of 
ianndice, theiefoie, undne reliance must not be placed upon a single 
blood examination, but to avoid erroneous conclusions tbis should be 
repeated at intervals. Quantitative estimation of bilirubin as already 
described, together ■^th estimation of the icterus index, affords a 
valuable measure of progress. 

Onset is usually vith vague gastro-intestinal symptoms, epigastric 
discomfort, anorexia, furred tongue, nausea and perhaps vomiting. 
Constipation and flatulent distension of the abdomen are the rule, 
but definite abdominal pain is absent. There is much mental depression 
and malaise with mild pyrexia. After an interval up to a few days in 
duration, a light yellow jaundice appears invoKdng the conjunctiva, 
and rapidly deepening to a canary yellow. As the jaundice becomes 
more definite, so gastric symptoms usually subside in intensity. Itching 
of the skin may be marked, and precede the observation of jaundice. 
The urine is deeply bile-stained, and in the early stages contains abun- 
dant bile-salts, although these tend within a few days to disappear with 
a relief of pruritus and bradycardia. Rarely glycosuria may occur. 
The stools are pale and offensive, and, although to the naked eye free 
from bile at the onset, later it is clear that there is a reduction in the 
amount only and not complete absence. Chemical tests will show the 
presence of at least a small amount of bile-pigment throughout. The 
offensive character of the stools is due largely to bacterial decomposition 
and to the presence of an excess of fat, a high percentage of which has 
been split by the pancreatic enzymes into fatty acids, but remains 
imabsorbed o^Nung to the lack of bile. 

On physical examination a slight imiform enlargement of the liver 
is commonly evident, with tenderness on pressure in the epigastrium ; 
the gall-bladder cannot usually be identified, while the spleen is not 
enlarged. It is a point of note that although there may be diffuse 
tenderness over the upper abdomen it shows no special predilection for 
the gall-bladder area. 

After rapidly reaching a maximum intensity, the jatmdice and its 
associated symptoms usually persist for two to four weeks and then 
gradually lessen and subside. Permanent liver damage is rare. As 
mentioned, very rarely a case of apparent catarrhal jaundice ^^’ill 
proceed to a widespread acute toxic degeneration of the liver cells and 
death, but generally speaking theprognosis is good. The usually accepted 
upper limit for the duration of catarrhal jaundice is six weeks — if after 
this period the jaimdice persists unabated in intensity, it is highly pro- 
bable that the diagnosis is in error and a further cause should be sought. 
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TIic diftercntial diagnosis constitutes one of the inost important 
and often difficult features. The helpfulness of the patient’s age in 
considering prohabilitics has been mentioned. Differential diagnosis 
has to be made from : 

(а) Other causes of infective and toxic hepatitis (given below). 

(б) A purely obstnictivc jaundice, which at the beginning it closely 
resembles, especially from calculus and gro^vth, e.g, in the liver, 
pancreas or lyniphatic glands. Considering this group first, the main 
points of help are the limited duration and .signs of early abatement of 
the jaundice, and absence of biliary colic or of previous dyspeptic history. 
A waxing and waning in the intensity of the jaundice, or its disappear- 
ance and return, suggests gall-stones and not catarrhal jaundice. The 
hue, moreover, in catarrhal jaundice is nlwa}'s yellow, never green, . 
which in an elderly patient suggests growth. Although a considerable 
I 0 S.S of weight may take place during the course of catarrhal jaundice, the 
prerious nutrition is normal. No evidence of a primarj' neoplasm can 
be found. At the onset the grade of obstruction may appear to be 
complete, but later it rapidly becomes evident that a partial blockage 
of bile only is present. Duodenal intubation confirms this point, 
showing that biliarj’ obstruction is only marked in tbc early stage, and 
that later the outflow of bile may even be above normal. The value of 
X-rays and of blood examination has already been mentioned. The 
Ix-vuilose or galactose tolerance tests, described later, will show by a 
marked rise of blood-sugar a temporary liver insufficiency in catarrhal 
jaundice, not met with in obstructive jaundicedue to calculus or growth. 

Considering the remaining group, a large number of poisons, 
bacterial or chemical, nill produce j.aundicc of toxic tj*pe by their 
action on the liver. Spomdic cases are met of infective jaundice of 
unknown aitiology, yet differing from catarrhal jaundice as described 
above in their relative absence of abdominal symptoms. .tVfter two or 
three days of fever and mahiisc, jaundice suddenly appears and within 
a like period has again cleared. Known specific diseases in which 
severe infective jaundice is the main feature include “ epidemic ” or 
spirocha’tal jaundice and yellow fever, while a milder degree is a 
frequent complication of typhoid fewr, relapsing fever, pneumonia, 
Fcpticreniia, pya?mia, or indeed of any infective illness of sufficient 
severity. Eclamjma of pregnancy comes within the same category. 
Jaundice may occur in nt/pJiilis as a symptom of the disease, or ns a 
result of treatment, and this Kas nowadaj*s become an important cause. 
In any case of jaundice of obscure artiology, a blood Wassermann reaction 



ABDOMEN 


769 


should always be done. If necessary, leading enqmry should be made of 
infection or treatment, and an inspection of the antecubital regions — 
and, if possible, of the buttocks — made for puncture marks. In the 
acquired disease, aninfectivehepatitismay rarely be met in the secondary 
stage, but a much commoner occurrence is a toxic damage to the liver 
from drugs of the arseno-benzol group being used in treatment. This is 
usually found to come on from two to three months after the end of 
a course of injections. Symptoms closely resemble those of catarrhal 
jaundice except that preceding gastric S 5 miptoms are less in evidence, 
while enlargement and tenderness of the liver may be more marked. 
Albuminuria usually precedes the onset of jaundice and should be 
tested for as a routine ; of greater help is the presence in the urine 
of an excess of urobilinogen in cases liable to be followed by jaimdice. 
A Van den Bergh reaction may similarly reveal latent jaundice. 
Precautions against the development of jaimdice in a patient 
undergoing treatment for syphilis include attention to general 
health, administration of cane sugar or glucose before injections, 
the avoidance of too high doses (above 0-6 gramme N.A.B. for an 
adult male), or of too prolonged a course without interval for rest 
(i.e. more than eight consecutive weekly injections). Delay in injection 
of N.A.B. after preparation of its solution, thus allowing time for 
development of toxic products by oxidation, is by some considered an 
important factor. VTien dissolved it should therefore be given at once. 

The course of salvarsan jaundice is in the majority of cases satis- 
factory, wth recovery. Subsequently, arsenic should either be avoided 
in treatment, or given with the greatest caution. Rarely the condition 
may progress to one of acute yellow atrophy and even prove fatal. 

Jaundice is similarly met with in the congenital form of syphilis, 
where it is of serious omen, associated with widespread spirochEetal 
invasion and degeneration of the liver, and usually ends fatally. 

The giving of other heavy metals may produce jaundice, e.g. bismuth, 
and rarely, organic gold salts ; inorganic as well as organic arsenic maybe 
a cause. Phosphorus poisoning is now only of historic interest. Chloro- 
form inhalation in the susceptible subject may produce jaundice as a 
symptom of “ delayed chloroform poisoning.*’ Other chemical jtoisons 
causing a similar liver damage and jaundice include arseniureted 
hydrogen, tetrachlorethane, trinitrotoluol, atophan, snake venom and 
mushroom toxin, among many others. The general features are 
similar throughout, and in any instance the jaundice may be accom- 
panied by a variable grade of constitutional disturbance up to the 
picture of complete liver failure. In any case of jaundice where the 
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actiolo'iy remains in doubt after ordinary examination, enquiry should 
be made as to drugs taken, })a%'ing in mind the possibility of such 
poisoning. In some instances the Jaundice results from imdue suscep* 
tibility or idiosyncrasy on tlie part of the patient rather than from any 
faulty teclmique in the administration of the dnig. 


Differential Duoxosis 

In a case presenting as its main clinical feature the sjunptom of 
jaundice, an accurate diagnosis of its cause is clearly an essential 
preliminary to treatment. The important point to decide from the 
surgical point of view is whether the jaundice results from a lesion 
capable of relief by operative measures, or whether it is due to a 
“ medical ” cause, where surgery is not only of no avail, but possibly 
hnnnful. Differential diagnosis has already been largely considered at 
appropriate points in the discussion of the several causes of jaundice, but 
for convenience a summary of the main points may here be given. 

Considerable help as to tlic probable nature of tbe jaundice in a 
given case will be obtained in the first pl.icc by a careful and complete 
hhtory taldng. In every inst.ince of jaundice, great imj)ortancc is 
to be attached to an exhaustive analysis of gnstro-intcstinal 6ymj>loms, 
Enquirj’ is made as to appetite, the presence or previous occurrence of 
nausea, vomiting, constipation or diarrlicca, lia^matcmcsis or meltena, 
or of any naked-eye abnormality that may jiavc been noted in the 
appearance jf the stools or urine. Special attention is paid to the 
occurrence of abdominal pain, noting its situation, character, time 
of onset and relation to jaundice. As reganks the jaundice itself, 
points oi importance are its duration, distribution and intensity. Any 
variability or fluctuation in its depth, or an actual interraittency of 'the 
jaundice, is of the greatest possible significance. The occurrence of 
fever or rigors and their relation to other spnptoias should be enquired 
for. Other jKiints of imjKirtance in the history are the age of the 
patient, occupation, |>os<sibility of pregnancy or expostire to kmown 
toxic .substances, and complaint of s\'asting or general illness. A family 
history of jaundice may be significant. 

Physical examinafion will often confirm a tentative opinion based 
ujK>n the history. Special attention is, of course, paid to abdominal 
examination, for imssible cnkargemeiit of liver or gall-bladder, noting 
the characters of eacli, and any local tenderness or rigidity. The 
prt‘scncc of splenomegaly, a-K^ites or a tumour elsewhere in the abdomen 
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or pelvis will be searched for. Kectal examination will, of course, never 
be omitted. 

The general indications, results, and limitations of X-ray investi- 
gations have been discussed under their appropriate subjects. In 
addition to X-ray of the gall-bladder, a barium meal and “ follow- 
through ” examination may reveal a primary lesion in the stomach 
or colon, or may show a deformity of the duodenum from the outward 
pressure of an enlarged or displaced gall-bladder. 

On the pathological side, a routine chemical and microscopical 
examination of the stools is essential, including examination for and 
estimation of unabsorbed fat, split and unsplit, undigested muscle- 
fibres, bile-pigment, and occult blood, as appears indicated by the 
merits of the case and the naked-eye appearance of the stools. A 
similar examination is made of the urine for bile-pigment and bile- 
salts and for excess of urobilin. As a means of direct examination of 
the duodenal contents as a test for the patency and contractile power 
of the gall-bladder and biliary passages, duodenal intubation may be 
employed and the bile, if any, withdrawn and examined for the presence 
of pus cells, cholesterol and micro-organisms, as described in detail 
elsewhere. Description of the information to be obtained from bhod 
analysts has been fully considered at the beginning of this article. 


Hepatic Failure — “^Chol^mia” 

"NMienever the physiological efficiency of the liver becomes so 
seriously impaired, whether through stagnation by chronic obstruc- 
tion of its ducts or from severity of damage by disease or chemical 
poisoning, that it finally becomes inadequate to sustain the metabolic 
needs of life, a train of symptoms ensues collectively Imown as 
“ Cholannia,” analogous to the uraemia of renal failure. It is thought 
to be due to a final loss of the detoxifying fimction of the liver cells 
for amino-acids. It is a danger which is always present if chronic 
obstructive jaundice remains unrelieved, there being then usually a 
sudden acute febrile termination. Surgical interference may, therefore, 
be directly indicated, where feasible, if only to relieve the obstruction 
and obviate the risk of cholaenua. 

The onset may, according to the precipitating cause, be either acute 
or insidious, but when established the condition is rapidly terminal. 
It is usually heralded by malaise, lieadache, restlessness, delirium, 
muscular pains and t^vitching or convulsions, and drowsiness deepening 
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into coma. Tliere is intense prostration, ■with fever and general illness, 
frequent pulse, drj' tongue, and the rapid development of a “ t}q)hoid 
state ” with suhsiiltus tendinum and paralyses, ending fatally within 
a few days or less. Jaundice appears or, if already present, incrca'ses 
ill intensity. In verj* acute cases it may he but slight, there being 
insufficient time before death for its full development. Hasmorrhages 
occur in the skin and from mucous membranes. Hyperpyrexia may 
be present before death. Intractahlc vomiting with heematemesis is a 
prominent feature. The bowels are constipated or raelana may be 
j)resent. The urinarj* output is diminished ; it is bile-stained, with 
bile-acids, albumen in la^e quantities and casts. The percentage of 
ammonia-nitrogen is greatly increased and the urea excretion low. 
Leucine and tyrosine cr}*stals may be found in the deposit, but arc not 
invariable, and are in no way diagnostic, imdue importance having 
been attached to their presence. 

As regards direct post-operative association, liver failure is apt to 
ensue in a susceptible subject from the culminating effects of ana^- 
thesja, trauma, shock, haimorrhage, and absorption, all combining to 
overcome an inadequate reserve of function. Most so-called “ liver- 
deaths ’’ after operation are shown by the rapid development of nervous 
symptoms and coma, with steadily rising pjTexia, ending fatally in 
24 to 48 hours. A delayed form may occur in which all hepatic 
symptoms remain latent for about four or five days, when a gradual 
transition ensues into tlic above .state. In n tliird tj'pc, marked renal 
damage progressing to complete anuria may accompany the symptoms 
of choljcmia or even appear to dominate the clinical picture. 

The liver in mo.st cases terminating in cholrcmia becomes reduced 
in size, of soft flabby consistence with wrijikled capsule, shown clinic- 
ally by a diminution or disappearance of liver dullness. Tlie patho- 
logical change is one of ■w'idc.spread fatty degeneration with areas of 
nccTosi.s and hicmorrhage, to which the term acute atropliy or acute 
necrosis is applied. 

In young subjects, especially in chihlrcn, the liver possesses to a 
remarkable degree the power of regenemtion and repair, and wliere 
the infective or toxic process has not been of .sufficient intensity to 
cause dcatli, the liver m.iy recover to a state of functional efficiency 
by n proces.s of nodular hj'perpln.sia, the condition then being known as 
a sub-acute necrosis. 

Diagnosis of Choiainia. In the more insidious tyj>cs the early 
symptom.s arc indefinite, and the condition may be mistaken at first 
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for a catarrhal jaundice, from •n’hicli there is little to identify it. The 
onset, however, of fever, persistent vomiting and nervous symptoms, 
with petechial and other hemorrhages, is of the gravest significance 
and generally presages a fatal issue in a few days. Iheatment is at this 
stage of no avail — reliance must he placed wherever possible on 
propliylactic measures as considered later. 


Lr’ek PuNCTioiv Tests 

An accurate measure of hepatic reserve would, if it were 
available, be of the greatest value before the contemplation of 
surgical procedures, as an index of urgency or safety of operation. 
Unfortimately, in spite of a multitude of tests, there is none which 
could with any accuracy be so described, although from a limited 
number a rough guide may be obtained. The position with 
regard to hepatic efficiency tests is, in fact, considerably less satis- 
factory than with corresponding tests of renal function. A liver 
may be riddled with carcinoma and yet show little or no defect in 
response to such tests. 

The information to be obtained from examination of the blood, 
urine, and stools for bile-pigments, aud of the urine for bile-salts, has 
already been detailed, including the Van <Ien Bergh reaclion, FoucJiet's 
test, and estimation of the Icterus Index. It may be mentioned also 
that chemical tests for the presence of an excess of urobilinogen or 
urobilin in the urine are sometimes of value since these substances 
may be found for some days before sldn pigmentation is recognisable, 
during the development, for example, of a catarrhal jaundice. 

One of the chief metabolic functions of the liver concerned with 
nitrogen metabolism is to convert the ammonia resulting from the 
b^eakdo^vn of amino-acids info the non-toxic form of lurea. This 
function has been used as an estimation of liver efficiency as expressed 
by the relative proportion of urea-nitrogen to total nitrogen in the 
blood or urine respectively. This ratio in the urine, or urinary nitrogen- 
coi^icient (SSS^), is in health between 80 and 90 per cent, whereas 
in severe hepatic disease with metabobc failure it is stated to fall 
below 50 per cent. Similarly, in severe liver damage the ammonia- 
co^cient of the urine, or ratio in the urine of ammonia-nitrogen to 
total nitrogen, becomes correspondingly raised parallel vdth the 
decreased excretion of nitrogen as urea, the normal figure of 5 per 
cent being raised to 15 or 20 per cent, an increase responsible for the 
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produption in choitcmic states of symptoms of acidosis and air-hunger. 
It must be made clear that only in the presence of the grossest in- 
sufllcicncy of the liver are positive results obtained from tbc above tests. 

As an estimation of Ijepatic reserve more liclp is obtained from a 
test of the storage power of the IK'er for certain carbobydrates, namely, 
Imviiiose and galactose, under the terms respectively of Laruhse 
Tolerance and Galactose Tolerance Tests. . 

The Lrevuhsc Tolerance Test is carried out by giving by mouth 
100 grammes of hcmlosc (dissolved in water), and estimating in the 
ordinaiy way the total blood sugar (i.c. combined glucose and la)\'uloso 
content) in specimens of blood collected before, and at 4, 1, U and 
2 hours after, giving the licvulose. Specimens of urine .are also collected 
at the Siime inten’als and examined for sugar. 

In the presence of liver damage above a certain threshold, the 
power of absorption and storage capacity of the liver for IcoMiIose is 
diminished, and IrcMilosc appears in the urine about one hour after 
ingestion, while there is a corresponding abnormal rise of blood sugar. 
It is stated by Strauss (4) that a rise of blood sugar above 140 mgms. 
per 100 cc., or an increase above the resting level of over 30 mgms., 
indicates a degree of hepatic insufiiciency. 

The Galactose Tolerance Test is carried out on similar linos. It is 
stated that in he.alth the giving of 40 grammes of galactose should not 
be followed by its appearance in the urine, or by any appreciable rise 
in blood sugar. In states of damage or destruction of tlio actual liver 
parenchyma, as for example in catarrhal jaundice, toxic hepatitis or 
neoplasm, galactosuria and Iij-perglycamua result. In pure obstructive 
or bfcmoh'tic jaundice, on the other liand, a negative response is 
obtained. The test is of greater delicacy than the corresponding 
IcDviilose test, and is of definite diagnostic and prognostic value. 

A laigc number of other tests Imve been described which are said 
to indicate deningcmcnt of liver function, dejiending upon the jiower of 
the liver to eliminate foreign siibstancoa, apart from those employed 
on account of their opacity to X-ray examination. One such test 
intTotlucctl b}* Rowntree, Ilunvitz, and- llloomfield (5) depends upon 
the use of phaiollctrachlorphthalein, which when injected Is excreted 
exclusively by the biliarj' STOtein. The required amount of the dnig 
is injected intravenously in solution, after a preliminary purging of the 
patient, and tlic fieccs collected for the enduing 48 hours. By colori- 
metric methods the percentage of the total dye excreted via the bile 
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during tliis time is determined. It is considered tiat a minimum pro- 
portion of 30 per cent shoidd be recovered from tlie stools, a lower 
percentage indicating pathological liver damage. Several modifications 
of technique have been devised, either by direct analysis of the excreted 
bile obtained by a duodenal tube, or by estimating the rate of disappear- 
ance of the dye from the blood in a standard time. In the normal 
subject almost the whole of the dye should be excreted from the blood 
within an hour, whereas in liver damage a considerable proportion 
remains. Bromsulphthalein is another dye similarly employed as a 
test for liver capacity. 

Cholecystography as a method of investigation of liver and biliary 
function has already been noted, and is fully described under the 
appropriate section. Its use is limited to conditions of patency of the 
gall-bladder and bile-ducts, for if definite obstruction exists the dye 
cannot be excreted and its administration may be unsafe. 

The value in the diagnosis of infective conditions of the biliary 
passages of duodenal intubation and direct examination of its contents 
is discussed in a separate section. By its means the presence 
and degree of biliary obstniction or infection may be confirmed, and 
the nature of the invading organism, if any, determined. As a means 
of drainage of infected bile, i.e. as a direct cholagogue, it affords also a 
helpful line of medical treatment in chronic catarrhal cholangitis or 
cholecystitis. 

Of indirect but of great surgical importance in cases of Jaxmdice is 
estimation of the blood-coagulalion time, usually carried out by the 
lead-shot and capillary tube method. It has been mentioned that in 
the presence of Jaundice this may be prolonged up to 20 minutes, the 
normal time being 2^3-^ minutes. Methods of diminution of coagula- 
tion time are considered under the medical treatment of jaundice. The 
value of a complete blood count, and in some cases estimation of the 
fragility of the red cells, in differentiating certain forms of hsemolytic 
jaundice may again be mentioned. 


The JiIedical TREAxaiENT of Jaundice 

The indications for surgery and descriptions of operative teclmique 
in cases of jaundice of appropriate type are dealt -with at length 
on page 627. It ivill suffice at this point to emphasise that, in ■v’iew 
of the cumulative liver damage which ensues, chronic obstructive 
jaundice should be relieved wherever possible, by surgical means if 
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ncccssan*, the j)rcci?e incaswres to bo taken depending upon the cause 
in question. 

]Iere will be considered, therefore, only those non-operative measures 
applicable to cases of jaundice which arc either from their nature not 
amenable to siurgcrj’, or in which the general state of illness is too 
advanced for operation to be safely contemplated. These patients may 
to some extent be helped by palliative measures directed at relief of 
s}Tuptoms. Precautions whereby operative risk in the presence of 
jaundice is lessened are also considered. 

The jauncbced patient should remain at rest in bed, and attention 
in medical treatment given primarily to the condition of the gastro- 
intestinal tract, aiming at the relief as far as possible of biliary 
obstruction, and the promotion and dilution of the flow of bile into 
the intestine. 

Of fundamental importance is the question of dxel. The absence 
of entrj’ of bile into the intestine leads primarily to a defective absorp- 
tion of fat, and secondarily to flatulent distension of the gut and 
putrefactive changes in its contents, on-ing to lack of the normal 
antiseptic action and peristaltic stimulus which the bile exerts. Inter- 
ference results to a lesser degree witli the digestion and absorption of 
other food substances. Carbohydrates, however, arc tlic most easily 
absorbed and arc also of great value in supporting tlie metabolic 
processes in the liver. A simple diet is therefore indicated, ^rith 
abundant bland fluids and sugar. ANTjcrc there is much nausea and 
retching, as in the early stages of catarrhal jaimdlco, solids are not 
tolerated and the diet must therefore be fluid in character. By some a 
milk-basis is advocated, but owing to its high fat-content it is not ideal 
and often causes nausea. Milk may, however, be given in small amount, 
e.g. not more than I to 1 pint in the 24 hours, in skimmed form (remov- 
ing the upper third from natural milk which has been allowed to 
stand), and may if desired be citmted, peptonised or diluted with soda- 
water. Whey, barley-water, clear soups, meat extracts, fruit drinks 
and lemonade are all suitable, the latter with added sugar, together 
with abundant water to drink. Later, with iinpro\ing appetite, drj*, 
easily digested semi-soUds may be given in frequent small meals, such ns 
Ben'ier s, Plasmon, milk puddings, white of egg, jellies, toast, nisks, 
Btcained fi.sli, minced meat. Fats alwvc ell are to be avoided, and 
foods rich in cholesterol, such as egg 3 'olk, liver, Hdney, sweetbread, 
tripe, and brains, for in ca-^es of cholelithiasis these raise the 
cliolc.sterol-contcnt of the blood and tend to further deposition of 
calculi- 
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The following scheme may be taken as an example of a fat-free 
diet for jaimdiced patients at this later stage : 

PAT-TREE DIET TOR JAUNDICE 

BreaJcfast. 

' Bread and jam. Weak tea or coffee (as much as desired). 

Fruit. Sugar (as much as desired). 

Lunch. 

Water biscuits orrusks. B cak tea or coffee. 

Lettuce, tomato, etc. Sugar. 

Dinner. 

Lean meat or rabbit. Water. 

Chicken or white fish. 

Bread and vegetables. 

Jelly or stewed fruit. 

Tea. 

Bread and jam. Weak tea or coffee. 

Fruit or lettuce, etc. Sugar, 

Supper. 

Bread or water biscuits 
Stewed fruit. 

Jelly or boiled rice. 

Hourly between Meals. Lemonade, 150-200 cc., with glucose or 
sugar, 1-2 dr. 

If permitted, just enough milk may be given to make tbe tea 
palatable, and porridge may be added to the breakfast, wth not 
more than 2 oz. of milk, so that the day’s intake does not exceed 
I pint. 

As the jaundice subsides in intensity, and bile-pigment is again 
found in tbe faeces, the dietary restrictions may be cautiously relaxed, 
and the patient allowed to get up. 

Attention to the hoivels is of no less importance than diet. At the 

VOL. 1.— 2 c * 


Bovril or clear soup or chicken or veal 
broth. 
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onset of jaundice, calomel in small doses of gr., repeated hourly for 
4 to G do«cs, has an action ns a cliolngogue and antiseptic nithout 
causing violent purgation, and should ahvays be followed 12 hours later 
by a saline purge to prevent continued irritation. Jlagnesiuin sulphate 
1-2 dr., given in concentrated solution on an empty stomach each morn- 
ing, causes a reflex contraction of the gall-bladder where this is mechani- 
cally possible, the effect of which is prolonged by making the patient 
lie U])on liis right side. Enemata are given as necessary to ensure a free 
emptying of the bowel. An ice-cold enema is stated to he of value in 
relieving skin irritation, «and in lessening the intensity of the jaundice, by 
inducing a reflex relaxation of the biliary sphmctcr. Direct trans- 
duodenal drainage of bile through an Einborn tube by Lyon’s technique 
is a method of treatment which should be used much more freely, and is 
of definite value in jaundice associated wth chronic cholecystitis or 
cholangitis and in catarrhal jaundice. 

In the stage of gastric irritation, bismuth and alkalis arc helpful 
in allaying nausea and vomiting, given in a mixture such as bismuthi 
salicylatis IS grs., sod. bicarb. 15 grs., tinct. belladonna) 6 m., acid, 
hydrocyan. dil. 3 in., tinct. aurantil 20 in. and aq. chlorofonni to 1 oz. 
4-houTly. If the jaundice is associated with cholecystitis or cholangitis, 
atropine sulphate 7^5 gr. and adrenalin HCl (1 in 1000 solution) 5 m. 
subcutaneously, repeated as neccssaiy’, uill promote relaxation of 
spasm of the sphincter, while for the relief of pain morphia {or a milder 
analgesic) may be nccess.aTy, together udth the local application of 
nntiphlogistine, hot fomentations, or poultices to the gall-bladder 
region. 

At a later stage cliohgogucs and biliary antiseptics may bo given 
uith advantage. Of the pos.sible drugs with this action which may be 
employed, liexaminc and sodium salicylate au 20-30 grs. are of the 
most certain value, given with alkalis to dissolve mucus and bella- 
donna to dilate the biliary passages, while calomel, pulv. claterinEO co. 
or podophyllin may also u-scfnlly be given in repeated small doses. A 
contra-indication to the use of liexaminc in some subjects is its jiroduc- 
tion of renal irritation or liwmatnria, a risk which is minimised by 
giving it well diluted with water. Helmitol 10-15 grs. is a hexamine 
product less liable to cause such irritation. A gooil preparation com- 
bining an antiseptic, cholagoguc and aperient action is available in 
Kilol. 10 grs. and pll. hydraig. 1 gr., given together l.d.8. in a cachet. 
Ih‘!c-acids, the ratur4il cholagoguc, may themselves be given, c.g. as 
felamine (combining chohlic acid ami hexamine). Where, from 
chemical examination of the stools, blockage of the pancreatic duct also 
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is suspected, the giving vdth meals of a pancreatic extract by mouth is 
indicated. 

In deep or long-standing jaundice intense and universal irritation 
of (he shin is often the most distressing symptom of illness. Its radical 
treatment, •wherever possible, lies in sui^cal relief of the obstruction, 
e.g. by cholecysto-gastrostomy or cholecysto-enterostomy. "Where, 
however, this cannot be done, the itching is partly alleviated by giving 
alkalis by mouth, by hot alkaline baths, and local applications to the 
skin containing calamine with acid, carbol., menthol, tar or ichthyol. 
Thyroid extract, i gr. by mouth, is said to assist in lessening pruritus. 
Sedatives such as bromide and luminal are often needed. 

Before any operation upon a jaundiced patient is contemplated, he 
should be placed upon a detoxifying lacto- vegetarian diet and a prepara- 
tion of calcium should be given for a week or longer, in an attempt to 
reduce the prolonged coagulation lime of the blood. Oral treatment is 
of no value, the drug being best given in the form of the gluconate, say 
10 cc. of a 10 per cent solution bemg injected intravenously or in- 
tramuscularly on alternate days. Sodium citrate 30-45 grs. t.d.s. 
by mouth for the few days before operation also has the temporary 
effect of increasing the coagulability of the blood. Intramuscular in- 
jection either of whole blood or of normal horse serum or haemostatic 
serum may also be made, while a preliminary blood-transfusion of 
about 250 cc. on the previous day may be advantageous. At operation 
every measure must bo taken by prompt haemostasis to minimise blood- 
loss from haemorrhage. The least toxic anaesthetic is ether in conjunc- 
tion with local anaesthesia. Great care must be taken to avoid giving 
cardiac depressants, since in chronic jaxmdice the cardiac reser\'e is often 
lowered through a toxic myocardial degeneration. The mortality of 
a given operation upon a jaundiced subject rises in direct proportion 
to the depth of jaundice present. 

Jaundice due to a toxic hepatitis is treated on largely similar 
lines. Similar dietary precautions are required, restricting not only 
fats, but also proteins, in. view of their added metabolic strain upon 
a damaged organ, and giving abundant glucose, while the patient is 
induced to drink the largest possible quantity of fluid. In hea\’y metal 
poisoning, e.g. arseno-benzol jaundice, a solution of sodium thiosulphate 
should be injected intravenously three times a week, in doses of 0.6 
gramme in 10 cc. of distilled water, the toxic efiects of the N.A.B. 
thereby being lessened — the proprietary preparation known as 
“Ametox” is a safe and reliable form. The bowels must be freel}’ 
opened throughout irith calomel or cascara and morning salines. 
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■\^Tien severe symptoms of general intoxication ensue and a state 
of cholcemia is tlurcatened, more active measures are needed. Venesec- 
tion l~l j}int is of value in lowering the concentration of toxins in the 
Wood, together uith free administration of 5-10 per cent glucose-saline 
by oral, rectal or preferably intravenous route. The rapid absorption 
and storage of glucose is aided by the simultaneous administration of 
insulin 10-20 units subcutaneously. Diuretics such as diuretin 10 grs., 
caffeine citrate 5 grs. or theocin sod. acetate 5 grs. t.d.s. aid simul- 
taneous elimination by the kidney. Alkalis should be given frcelywith 
the fluids by mouth to combat acidosis. 

If a condition of acute necrosis or cholromia docs develop in spite of 
prophylactic measures, it can only be treated symptomatically by 
careful nursing and sedatives with cardiac and general stimulants. 
TJic prognosis is, however, invariably grave in spite of all treatment, 
most cases ending fatally within a few days. 


BErFRE.VCE3 : 

1. .McXef, J, W. Quart. Jnl JleJ., 1923, XH. 390. 

2. JIcNee, J. \V. and Keeter, C. S. JJn». Mfd, Jnl., 1923, 11, 52. 

3. Ibcil, AR^OLD. Johtit ITopl-itts Hasp. Dull., 1930, XLVII, 3SS. 

4. BtraL'SS, n. DetiUch. mctJ. TVoch., 1913, XXXIX, 1780. 

0. Kor'NTree, L. G., Hcrwtr, S. If., aod BtooJirTEiJ>, A. L. Johns Ilopl-ins IJosp, 
Dull.. 1913, XXIV, 327. 



SECTION 8 


PANCREAS 


Chapter I 
Pancreas 

by 

A. Dickson Wright 
Chapter II 

Diabetes in Relation to Abdominal Surgery 
by 

R. Sleigh Johnson 


Section 8 
PANCREAS 

CHAPTER I 
Pancreas 
by 

A. Dickson Wright 

Acute Pancreatitis. Inflammation in the pancreas seems to be more 
the result of release of the pancreatic enzymes among the tissues than 
of any bacterial invasion of the pancreas. Secondary bacterial infection 
with bacillus coli occurs later among the sloughs and exudates produced 
by the action of the pancreatic ferments. 

Mtiology. A large percentage of cases occur in association with 
calculous disease of the bile passages. A few cases have occurred in 
lithiasis of the pancreatic ducts and as a result of invasion of the duct 
of Wireung by au ascaris. Another special group of cases follows 
operations upon adjoining viscera. Thus, in gastrectomy a portion 
of the head of the pancreas may be injured by clamps or imprisoned in 
a suture or ligature during the closure of the duodenal stump. Again, 
the body of the pancreas may be injured in removing an adherent ulcer 
or a caremoma of the Btoinaeh, aad the tail of the pancreas may be 
injured by being included in the pedicle ligature in splenectomy or 
nephrectomy. The pancreas may be injured also by penetrating 
wounds of the abdomen, and tears of the pancreas have been reported 
after abdominal contusions. 

The efiect of the release of the pancreatic ferments is to digest the 
adjoining tissue, thus, if the brunt falls upon the pancreas itself necrosis 
results, if upon the blood-vessels haemorrhage, resulting in two special 
types of pancreatitis, viz. gangrenous and krvmorrhagic pancreatitis 
(pancreatic apoplexy). The lipolytic enzyme acts upon the fat, starting 
in the root of the transverse mesocolon and spreading to all the fatty 
tissues of the abdomen and even to the pericardial and subcutaneous 
fat. The efiect upon the fat is to produce scattered areas of fat necrosis ; 
these are whitish areas of saponified fat which are indurated and can 
783 





0— ISt Dsci;«c':a nit tt^rtoo Tdt D— Cr Lvnxt'no ntt Tin. 
ri<mRx« DCttni Kckhc*'* Ui'iacmi orrsf* ri^rmtAsit Sne^sc* 
roK XirBOKixn T»* I'lsnux rn Ctfx tnxr. 

AcTEss TO me CojrvoT BiLt-Drer. 

F<j 4ST.— ^(dbom 8t «nucn BixcsuTtni jut Bt rsorrm it OmiTioT, 


often be felt with the exploring hand in t!ie abdomen before tliey arc 
seen. The effect of the pancreatic inflammation producca a great 
outpouring of peritoneal fluid which is always blood-stained. If the 
pancreatitis Is not dealt with at once and infection results in the 
damaged pancreatic tis.sues mpjmralhc i>ancrc<ilxlU or fancrealxc 
ahv«cm is the result. 

Acute gJasstf aJema of the jxincrcas is an intorcftting condition 
described by Alexander of Montreal. It can be produced easily in the 
dog by injecting bile into the main jwincreatic duct. "Within a few 
minutes of injection the peripancreatic tissue.? arc seen to undergo an 
amazing cliange, visibly filling with clear fiui<l until the pancreas appciirs 
to be imbedded in the most tran.si)arcnt of glass. Tlie writer has 
operated upon one such ca«4? in the human. 

A woman of 41 who had a long historj' of gall-stone indigestion with 
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recurrent attacks of very severe pain vras admitted to hospital in 
great epigastric pain of sis hours* dnration, and a diagnosis of acute 
pancreatitis vas made. On opening the abdomen the root of the 
transverse mesocolon and the retroperitoneal tissues were infiltrated 
vdth crystal-clear cedema, and the pancreas appeared to lie at the bottom 
of a pool of fluid. A large number of small gall-stones were removed 
and the gall-bladder drained, while the pancreas was left imtouched. 
A clue to the origin of the condition was discovered when it was noticed 
that on some days the drainage from the gall-bladder became clear 
and the surrounding sldn became digested, indicating that the duct 
of Wirsimg opened into the common bile-duct instead of into the 
duodenum. It was also noticed that on the days when pancreatic juice 
drained the patient was much more ill than when bile was draining. With 
the appropriate treatment for pancreatic fistula the patient soon go t well. 

If the patient is not operated on in the glassy stage the cedematoiis 
fluid becomes cloudy from leucocj’tic infiltration, and enzymic action 
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and larpe nia*^cs of creyish jelly arc seen ; such cases h<ave been 
described (Howard) Later on, the oedema may resolve or may pass 
on to tlie usual picture of pancreatitis Probably in many cases several 
attacks of this cedema occur and resolve, and this may be an explanation 
of the exacerbations of pain which occur in cases of chronic pancreatitis. 

Tlie symptomatology of acute pancreatitis is fairly clear-cut. The 
onset is sudden, generally in a fat, florid patient, 'with a historj’ sug- 
ge.stive of gall-stones. Alcoholism lias been stated to be a predisposing 
influence. The pain is epigastric, and goes through to the back and 
between the shoulder blades, vomiting is a marked feature, and the 
expression “ sounds like an acute pancreatitis ” indicates the noisy 
tjTie of retching produced. The upper abdomen is resistant, and full 
and tender rather than rigid. Signs of free peritoneal fluid may be 
present, and occasional bruising in the loin may be seen in late cases 
(Grey Turner’s sign), and the uTiter has seen one case of bruising round 
the umbilicus (Cullen’s sign). Cyanosis, general or confined to the 
abdomen, may he seen and is hard to e.xplain. The temperature 
not much raised, and the pulse-rate increases with tlic progress of tlic 
disease. The urine often contains sugar and much diastase, and the 
pupil of the eye is dilated by adrenalin (Loewi’s test). Slight jaundice 
is often present, and the blood shows increased icterus index. 

The diagnosis has to be made from gall-bladder colic, and especially 
from common duct stone. Perforated ulcer cases do not vomit more 
than once, and the X-ray shorvs the crescent of free gas under the 
diaphragm. Renal colic and acute pulmonaiy and cardiac complaints 
may also mimic pancreatitis. 

The treatment generally recommended i.s to make a mid-line 
epigastric incision and to inchc the peritoneum over the jiancreas. The 
approach can be made through the gastro-hoj>afi'c omenfum m vi’scoro- 
ptotic individuals, between the stomach and colon in those of norma! 
physique, and below the me.socolon in fat sthenic individuals. A 
drainage-tube is inserted do%vn to the region of the most intense inflam- 
mation. At the same time the stones should be removed from the 
gall-bladder and the viscu.s draineil. The drainage of the pancreas 
through the peritoneal cavity has some di.s.advnntage.s. Drainage 
letroperitoneally by a tube inserted from the left loin in front of the 
kidney is an excellent method and should be used more often. 

When the panercatitw is not very severe the stones may he removed 
and tlie gall-bladder drained and pancreatic drainage omitted. If tlie 
pancreatitis is obviously resolving at the time of operation, cliole- 
cystectomy may he performetl, and the common duct explored and 
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drained if necessary. Pancreatic abscesses are best drained through 
the loin, if possible, with a large drainage-tube, because these abscesses 
generally contain large pancreatic sloughs. 

Pancreatic Cysts are of two types : (o) True cysts inside the pan- 
creatic tissue, which are uncommon and are of the usual retention 
types, cystadenomas, and parasitic and lymphatic cysts ; and (6) 
Pseudo-cysts, which are much more common, and originate as a result 
of injury or inflammation, lie outside the pancreatic capsule, and 
sometimes occupy the lesser sac, and present above the stomach, or 
between stomach and colon or below the colon. The contents of these 
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cysts is pancreatic juice, and as they usually cannot be removed, but 
have to be marsupialised or drained, the resulting fistulie discharge 
digestive fluid. When possible, drainage should he made through the 
left loin, as in the following case of rather unusual interest : 

A woman with a gall-stone history had been more ill in three recent 
attacks of pain. Noisy vomiting had been a marked feature, with epi- 
gastric rigidity and distension. I saw her when she was recovering from 
thelastof these attacks, and shewassligbtlycjunosedjhad atemperature 
and epigastric fulness, and the possibility of a subsiding pancreatitis 
was thought of. Two weeks later, when the patient was quite w'ell, 
the abdomen was opened and the pancreas was found much swollen, 
while there was a great deal of fat necrosis throughout the abdomen, but 
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tlierc was no sanguineous peritoneal fluid present, and it was felt that the 
attack was over, so the gall-bladder, packed witli stones, was removed 
and the common duct explored wth negative findings. She recovered 
well and went home twelve da\^ later, and her doctor was told to watch 
for cy,st formation. Five weeks later she was admitted with a large 
cystic swelling in the epigastrium. A thrcc-inch incision in the left 
loin was made about one inch in front of the usual renal incision. The 
cyst was easily palpated in front of the kidney, and it was opened and 
two pints of straw-coloured fluid sucked out. The hand was then 
inserted into the cavity and a slough of the body of the pancreas 
removed from the posterior wall. The slough was black and about 
three inches long, and had calcxireous patches of fat necrosis in it, and 
It was interesting to note that the only recognisable stnictiirc in the 
slough was the main duct, A pancreatic fistula formed after the 
drainage-tube was removed, but closed nith the treatment outlined 
below. 

Pancreatic Fistula? used to be regarded together with duodenal 
fistida? as of most serious prognosis, but now nith appropriate manage- 
ment a largo proportion get well. Tlic digestion of the abdominal 
tissues and skin always became verj- serious, and infection resulted 
which, combined with the malnutrition, was generally too much for 
the patient. 

The skin for sbe inches surrounding the fistula is treated witli 
(lurofix (celluloid in amyl acetate) or mastisol so as to protect the 
skin. A small catheter u-itli additional holes is inserted into the wound 
and connected with constant water suction or a McKesson noiseless 
suction motor. Round the catheter is packed gauze soaked in horse 
scrum or meat juice (Potter), and tlicn a liberal packing of kaolin 
|)owder spread over the tlrcssing and the surrounding .skin. "With 
these precautions no digestion will occur, eczema of the skin will be 
prevented, and the fistula will cI<»so as any other fi.stula docs. 

Pancreatic Calculi are rare, but often cause much pain and suffering 
and require removal. This should be done as for any other calculus 
in a duct, and preparations made for dealing with jiost -operative 
pancreatic fistuhi. 

Pancreatic Keoplasws are generally of malignant 1 37 ) 6 , and wlicn the 
head of the gland is involved are generally hopeless from an operative 
point of view. Coinjdicatcd procedures involving removal of the 
duodenum and head of tlie pancreas, reimplantation of the common bile- 
duct and body of the pancreas into tlie intestine am? gastro-entcrostomy 
have been planned and attempted, but in all cases the patient has 
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failed to stay tte course. In cases of carcinoma of the tail or the body 
removal may he quite possible, and numerous cases have been recorded, 
unique among Tvhich must be Wnring’s case, in which he removed the 
whole pancreas without metabolic or digestive disturbance ensuing ! 
It is estimated that there is a margin of safety as regards insulin 
formation of a thousand times ! Carcinoma of the islets of Langerhans 
has been described in the first famous case at the Mayo Clinic. Ten 
pounds of glucose a day could not prevent this patient from having 
hypoglyceemio fits, and secondary nodules of the gro^^'th in the liver 
contained large amoimts of insulin as shown by rabbit tests. 

Benign Tumours are of little interest except those adenomata of 
the islets of Langerhans, producing the state of hyperinsulism and 
hypoglyccemic state 'with its syndrome of ante-prandial fits, mental 
irritability, alkalosis, etc. Many of these tumours have now been 
removed, often •with instantaneous cure ; in other cases the adenoma 
has not been found, and at post-mortem a small adenoma, the size of 
a pea, has been found to be the cause of death. In cases where no 
adenoma can be found it is justifiable to resect the tail of the pancreas, 
but the results are as a nile unsatisfactory and the blood sugar remains 
low. 



CHAPTER II 


Diauetes in Relation to Audominal Surgery 

by 

R. Sleigh Johnson 

The surgical considerations of diabetes mellihis may be said to fall 
into two distinct categories. On tbe one band, the normal surgical 
misadventures of life equally bestrew tbe path of tbe diabetic as the 
non-diabetic, irrespective of his underlying malady. On the other hand 
is a group of special surgical conditions, including gangrene, cataract, 
and certain skin lesions, to which the diabetic is directly liable in virtue 
of his complaint. Each of these groups will call for appropriate modi- 
fications of surgical treatment. It is only, however, wdth the former 
cla.S3 that it is intended to deal in the present review, with special 
reference to abdominal lesions in general and intercurrent abdominal 
emergencies in particular, as met with in the diabetic. 

Before the days of insubn, a major surgical procedure, particularly 
if invoK-ing abdominal section, was to the diahetic patient n prospect 
of the gravest order ; to such extent, indeed, that wherever possible, 
operation of any sort was sedulously avoided, so great was the risk of 
ca fastrophe. With the modem benefits resulting from ittsttrin, however, 
not only has surgery lost its formidable outlook, but in the average ca<!c, 
given reasonable care and time for preparation, involves little or no 
greater risk than in the non-diabctic subject. The strength of such a 
statement, however, implies the supposition of facilities for clovsc 
co-operation between surgeon, physician and pathologist, eacli contri- 
buting from bis several aspect to the in\-estigation and treatment of the 
case. It is an added advantage for the patient to be in an institution 
where accurate weighing and preparation, of foo<l can be teUed ujwn, 
preferably supor\n.se(l by an cxjiert on dietetics. 

In tlio considemtion of abdominal surgery there is again a natural 
divi.sion into tu'o groups according to the acutcnc.ss or othennse of the 
case. 
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I. The Chronic Case. The lelation wfch diabetes will be first 
discussed of non-urgent surgical conditions, where operation may be 
performed leisurely and at a time chosen to suit the convenience of 
patient and surgeon. 

(o) Pre-operative treatment. AVith a straightforward “ clean ” 
operation as for a hernia or a quiescent appencUcectomy, the object 
should be to get the diabetes completely under control as a preliminary 
measure so that the patient comes to operation in the best possible 
physical condition. The diabetes is therefore treated in the ordinary 
way, adopting whichever dietary scheme may be preferred by the 
surgeon, e.g. Graham’s Ladder Diet or Lawrence’s Line Eation Diet, in 
determining how much food and what doses of insulin, if any, are needed 
to keep the patient in a state of good nutrition, with fasting blood sugar 
maintained within normal limits and, above all, free in the immediate 
pre-operative period from ketosis. 

The general regime of dietary and insulin treatment need not be 
considered here. It may, however, not be out of place to stress the 
importance of accurate diagnosis before beginning special diabetic 
treatment. In the first place, every glycosuria is not due to diabetes 
mellitus, and to such a case the administration of large doses of insulin 
may be not only unnecessary but dangerous. Suspicion should always 
be aroused by the discovery on routine examination of glycosuria 
unaccompanied by characteristic symptoms of diabetes such as thirst, 
wasting, and polyuria. Fallacies may arise from the technique of urine- 
testing, considered later. Granted, however, that a true glycosuria is 
found under such circumstances, the possibility should first be con- 
sidered of other causes. The chief of these to be excluded is the so-called 
“renal glycosuria,” where although there is no real disturbance of 
carbohydrate metabolism, the “ leak-point ” of the kidney for sugar lies 
at a lower level than normal and sugar is therefore allowed to leak 
through from the blood into the urine. The normal leak-point is be- 
tween 170 and 180 milligrammes per 100 cc,, below which level no sugar 
escapes from the blood. If, however, the leak-point is lower than this 
level, sugar will be passed in the urine although the blood sugar never 
rises above its normal upper limit of 170-180 milligrammes per 100 cc. 
AVlietber the resulting glycosuria is constant or only intermittent Avill 
depend upon the degree of lowering of the renal leak-point. If this is 
hut slight, sugar vill be found in the urine only after a carbohydrate 
meal. If markedly lowered, then glycosuria is constant. 

An exact diagnosis of renal glycosuria can only be made from a 
sugar tolerance test, which wherever time will allow should always 
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be carried out. The diagnostic point is the presence of glycosuria in 
spite of a blood sugar curve which never exceeds the normal limit or 
remains jwrsistcntly below. If this diagnosis is made, no special pre- 
operative treatment is called for, neither dietary restrictions nor insulin 
being indicated. 

Other instances of non-diabctic glycosuria include nervousness 
from apprehension at the prospect of examination or operation, and 
usually confined to the immediate pre-operative period. Here stimu- 
lation of glycogen output from the liver by adrenalin is the causal 
factor. Other nervous conditions to be excluded are those producing 
gIyco.suria from increased intra-eranial pressure, ns from a cerebral 
tumour, acromegaly, cerebral lijemorrhage or meningitis. The latter 
strictly affect the more acute group, but are mentioned here for con- 
venience. The possibility of Graves* disease must also be remembered. 
Diabetes insipidus is, of course, unaccompanied by glycosuria and will 
not cause confusion. 

In all these conditions the correct diagnosis will bo confirmed from 
a glucose tolerance test, the abnipt abnormal rise and subsequent liigh 
plateau level of blootl sugar of true diabetes melUtus being absent. 

Fallacies may also arise, ns mentioned above, from inaccurate urino- 
testing. Fehlings solution should not be the choice as a routine 
testing-agent, in view of the lack of delicacy of the test and the 
misleading results often obtained. It is, for c.xaniple, reduced by 
such normal constituents of the urine as uric acid and creatinine. 
Benedict's solution is entirely satisfactory for clinical tests, which if 
made according to a fixed routine arc roughly quantitative and afford a 
fair indication of the ainonnt of sugar present. To 5 cc. of the reagent 
8 drops of urine are added from a dropper, ami the mixture boiled in a 
test-tube for 2 inimites over a flame, or in a boiling water-bath for 3 
minutes, allowed to cool and the result read. According to the .shade of 
colour change tlic presence and rough percentage of sugar is estimated, 
the alteration varj’ing from a greenish opalescence only, without 
(IcjKisit on standing (approximately 0-1 per cent glucose), through 
shades of yellow, orange or bright red precipitate (2-0 per cent or 
higher) ; in the more complete stages of reduction there is, moreover, 
a proportionate clis.ipj>earancc of blue coloration of the supernatant 
fluid on standing. 

Lacto«o in the urine of pregnant or lactating women also reduces 
Benedict's solution and has to be distinguished on other evidence. 

In testing for acetone bodie.s and accto-acetic acid ns evidence of 
ketosis, the llothera reaction is again the most satisfactory to employ. 
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depending upon the development of a deep permanganate colour in the 
presence of these substances in the urine. The test is made by saturating 
the \irine uitb ammonium sulphate and adding a fe^v drops of strong 
ammonia and of a freshly prepared solution of sodium nitro-prusside. 
The reaction is extremely debcate and far more reliable than Gerbardt’s 
test, where a positive result is obtained only in the presence of a severe 
ketosis. The latter test depends upon the appearance of a light reddish- 
bro\vn colour on the addition to the urine, drop by drop, of 10 per cent 
ferric chloride solution. It is also given in the presence of salicylates, 
aspirin or drugs of the plienol group. 

To return to more direct considerations of treatment, there can be 
no rule of thumb as to the requirements of food and insulin in this 
preparatory period, as the needs will vary with the severity of the 
diabetes in the particular case. An initial blood sugar estimation is 
essential. Unless the byperglyccemia be very marked the most con- 
venient scheme of stabilisation is that now to be described. The older 
method of initial starvation has been largely superseded and the 
guiding principle is now to place the patient from the start upon a 
reasonable maintenance diet, for example, one line ” of Lawrence’s 
diet per stone of body-weight or Diet X of Graham’s scheme (“ the top 
of the ladder ”), irrespective of whether sugar is still being passed ; if 
from the persistence of glycosuria it is then evident that dietary restric- 
tions alone are inadequate, insulin is given without delay in gradually in- 
creasing doses until the blood sugar falls to within normal limits and the 
urine becomes sugar-free. The initial dose of insulin will be decided from 
the degree of hyperglycjemia ; with a moderate rise a start may be 
made with 10 units daily, increasing by daily increments of from 5 to 
10 units, or later less, until stabilisation is reached. The diet will then 
in most eases also need to be increased somewhat, modifying the final 
dosage of insulin accordingly. If more than 20 units a day are required 
the dose should be proportionately divided between a morning and an 
evening injection. The efiects of a given dose of insulin in reducing 
the blood sugar vary considerably in different patients, and no exact 
rule can therefore be stated. 

A diet liberal in carbohydrate should be the aim, building up a 
glycogen reserve by giving a minimum daily allowance of 100 grammes. 
It has been shown that with such a higher proportion of carbohydrate 
in the diet, the insulin requirements are proportionately reduced. 
In this regard it is of note that the Line Bation Scheme has been 
modified accordingly by Lawrence so that each “ line ” now contains 
10 grammes of carbohydrate instead of the original 5 grammes. Tlie 
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top stnge (Di(‘t X) of Graham’s reviswl scfieine contains 72 grammes of 
carhohytlratc instead ol 45 grammes as previonsly, while he also now 
rceoinmends that the carbohydrate of the diet should be increased from 
tills level by 10 grammes every two or three days until 100 grammes at 
least are being talcen. 

During the pre-operative period of stabilisation, it is an advantage 
for the patient to remain in bed, a more complete rest of the pancreas 
and earlier recovery of function being obtained. It is also important 
that any contributory cause such as minor foci of sepsis should be 
tlioroughly treated before the major operation is undertaken. Xot only 
does the eradication, for example, of septic teeth or skin lesions lessen 
the immediate operative and post-operative risk, but the effect on the 
severity of the diabetes and consequently on reduction of insulin require- 
ments is often considerable. AVlicre on account of the special nature of 
the abdominal lesion, e.g. peptic ulcer, the patient is unable to take the 
usual diabetic diet, an equivalent amount of carbohydrate should bo 
given in a more easily digestible form, such as milk, bread-pap or sugar. 
Although it is possible to follow the progress of treatment roughly by 
routine urine c.xamination alone, wherever laboratory facilities are 
available frequent blood sugar estimations, say at weekly intervals, 
should be made, since in the long-standing elderly typo of diabetic the 
renal threshold is often considerably raised above the normal and a well* 
defined h}'pcrglyc€omia may be persistently present apart from any 
appearance of sugar in the urine. Such patients if inadequately treated 
nm a serious risk of developing ketosis after operation. The time needed 
for satisfactor}’ pre-operative control of a diabetic patient will vary 
greatly, from say three or four days up to a month, according to the 
mdividual circumstances. 

To summarise, it is essential, therefore, in preparbig a patient for 
operation that he should be fetl generously and got into the best 
possible physical state, by a liberal use of insulin, so that no acidosis is 
jiresent. The urine must be free both of sugar and of acetone bodies, 
tlic latter being a sign of inadequate carbohydrate supply and a call, 
therefore, to increase both carbohydrate and insubn accordingly. 

Immediately before operation the body must have available an 
abundant reserr'c of sugar, storetl ns glycogen in the liver, to with- 
stand the combined cilccts of aniesthesia, trauma, loss of fluid, and 
subsequent difficulties of feeding. This is ensured by giving say 
GO grammes (2 ounces) of glucose 2 hours before operation, preceded by 
25 units of insulin given 20 minutes earlier. The exact amount of cacli 
may be varied as considered advisable on the merits of the case ; if. 
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for example, tlie diabetes is mild and well controlled, a smaller dose, 
say 25 grammes of glucose and 12 units of insulin, may be adequate. 
The probable length and severity of the operation is also to be borne in 
mind — ^the greater these factors the more sugar should be given. The 
risk of hypoglycjemia is obriated, provided that for every unit of insulin 
rougbly 2 grammes of glucose are also administered. The glucose is 
least unpalatable if given flavoured with a little orange juice. 

(6) Operative Precautions — Ancesthesia. The choice of anesthetic is 
a matter of the first importance in view of the known effect of some 
upon the metabolism of carbohydrates and the production of acidosis. 
^^^le^e it is surgically adequate, e.g. for operations below the umbilicus, 
spinal anesthesia is ideal, owing to the infrequency of subsequent 
vomiting and loss of fluid and the lack of liver disturbance. For many 
non-abdominal operations, of course, local anesthesia alone will suffice 
and the difficulties inseparable from general anesthesia avoided ; local 
infiltration is similarly a valuable aid in suitable abdominal cases. The 
least disturbing of general anesthetics is gas and oxygen, which, if 
cyanosis, its only drawback, be avoided by skilful administration, is free 
from objection. It may also be safely combined ^ritb spinal or local 
anesthesia. Chloroform, at the other end of the scale, is the most 
dangerous because of its laio\ni toxic action on the liver, the protective 
glycogen reserves of which can never in a diabetic be up to the standards 
of health. Ether also is undesirable in view of its antagonistic action to 
insulin, which it inactivates in some obsc\ire way, mth liability to 
hyperglycsemia and the production without warning of acidosis. The 
loss of fluid from vasodilatation, sweating and post-operative vomiting 
also makes it undesirable, each of these factors tending to increase the 
liability to acidosis. If its use be kept down to a minimum, however, it 
may be given to supplement gas and oxygen without serious risk, and 
certainly with less danger than chloroform. Basal anaesthetics such as 
avertin are highly satisfactory and there does not appear to be any 
special contra-inffication to their use in diabetics, carbohydrate meta- 
bolism showing no additional disturbance thereby. 

(c) Post-operative Care. After operation on a chronic case, the 
general principles are fo give abundant fluids to make good the body- 
loss sustained and to restore the glycogen reserve of the liver as rapidly 
as possible by further glucose and insulin. A temporary' glycosuria is of 
no moment, the important factor being the avoidance of ketosis, 
formerly the great post-operative bugbear of diabetes. In the quiescent 
case it will suffice to give a quantity of each similar to that given before 
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ojjcration, e.g. glucose 2 ounces witli insulin 25 units. It is advisable, 
where convenient, to estimate tlie bloo<l .sugar before giving the post- 
operative dose of insulin and to modif}' it if necessary in accordance 
with the result. During the next 24 hours, whether vomiting be present 
or not, it is cssciAial that the patient should be given, and retain, by 
some route a minimum of 100 grammes of carbohydrate, cither by 
mouth, rectum or intravenously, together with enough insulin to cover 
it. It will generally be found that tlic insulin requirements of the 
patient after operation in this chronic group arc at any rate temporarily 
increased. 

It is seldom that the patient can return at once to the same details 
of diet as before operation, but it is, nevertheless, important that the 
necessary amount of carbohydrate should be given tliroughout, cither 
as glucose or in some soft assimilable form. As early as convenient, tlic 
diet is gradually adjusted to what has previously been found to bo the 
patient’s individual requirement in the pre-operative stage of treatment. 
Details of control and transition arc considered under the acute case, 
which they even more intimately concern. 

TI. The Aculc Case. An outline has been given of the management 
of the diabetic surgical case where due time is available for investigation 
and preparation. Even greater care and watchfulne.ss are called for in 
the event of a sudden abdominal emergency in a subject tlien found to be 
a diabetic and often inadequately controlled. It is, moreover, in the 
period immediately after operation that the cliief anxiety will arise, 
super\’ision then being often a problem as complex and urgent as js the 
treatment of a diabetic coma. 

The chief reason for thc.'« added difliculties lies in the profound 
effect of acute sepsis, so often associated with an abdominal lesion, in 
increasing the intensity of tlic diabetes and the liability to sudden inter- 
current acidosi.s and coma. The insulin requirements arc at the start 
enonnously multiplied, while mechanical difficulties of absorption of 
carbohydrates from vomiting, diarrhoea or peritonitis add greatly to 
those of impaired oxidation from toxromia. It may bo said dogmatically 
th.at an acute abdominal operation, if indicated immediately on otlicr 
grounds, should never be postponed becau«?c of the presence of diabetes, 
even in the presence of acidosis or coma. The frequency udth Avhicli a 
st.ato bordering on coma is found, on examination, to be accompanied 
and cau'icd by an acute septic infection in some part of the body needs 
no emphasis. A j)oint of difficulty in diagnosis, however, may bo men- 
tioned, aifectuig predominantly the diabetic child, in whom the severity 
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of the underlying afiection is usually high. It is sometimes not difficult 
to confuse abdominal sjTnptoms due solely to incipient coma vrith those 
of a primary abdominal lesion, such as an acute appendicitis. Severe 
ketosis, for example, is not infrequently accompanied fay nausea, 
vomiting, and severe epigastric or generalised abdominal pain of 
colicky type, •with tenderness on pressure and muscular rigidity. Fever, 
however, is absent in ketosis alone, or the temperature is sub-normal, 
and with care the diagnosis can usually be made clear on other grounds 
of history and physical signs, 

(а) Pre-operative Treatment. Examination of the urine and, if 
possible, an estimation of the blood sugar should be made at once 
to confirm the diagnosis and determine the grade of severity of the 
diabetes. 

If the blood sugar is very high and the patient severely ill with 
abundant acetone bodies in the urine, 100 grammes of glucose should be 
given, together mth insulin from 50 to 75 xmits subcutaneously. If 
he is unable to swallow or vomiting prevents absorption, the sugar 
should he given intravenously ui a pint or more of saline, which is, 
moreover, of additional value in restoring the volume of circulating 
fluid. If the condition is less acute or if the patient is already under 
treatment wth insulin, then smaller amounts of glucose and insulin 
respectively, e.g. half the above quantities, will be adequate, the general 
state and the blood sugar level being the final guides. 

(б) Precautions during Operation. During the operation the preven- 
tion of shock and undue loss of heat is of importance, while considera- 
tions of aniesthesia and length of operation apply \vith even greater 
force than in the chronic case. Care must be taken wtb choice of 
stimulants, remembering the neutralising effect upon insulin possessed 
by adrenalin and pituitary extract, injection of which is followed by a 
rise of blood sugar. 

(c) Post-operative Treatment. After the operation close obser\'ation 
is made of the patient’s general state, the blood sugar is estimated two 
hours after return to the ward, and the urine collected, if necessary by 
catheter, at 2, 3 or 4-hour intervals according to the severity of the case 
and examined for sugar and acetone bodies. In cases with bladder 
obstruction it may he necessary to tie in a catheter to obtain the 
specimens at the times required and avoid error from the examination 
of residual urine. 

If the pre-operative diabetes has been severe or the operation a 
serious one, it wall commonly be found that the blood sugar two hours 
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after operation is again raised, although the urine which has collected 
meamvlille in tlie bladder may still be sugar-free from the prc-operatiTC 
dose of insulin. Glucose and insulin are then administered again, in 
doses appropriate to tlie rise of blood sugar, the glucose being given if 
necesparj’ intravenously with a continuous clrip-saline or per rectum. 
No constant post-operative dosage can be advised, so variable are the 
factors in eacli case. Unless control by regular blood sugar and urine 
examinations is maintained, dangerous sjTuptoms may arise at this 
stage from liypoglyca?mia. The reaction of the tissues to insulin after 
so profound a disturbance is unstable and variable ; the removal, more- 
over, of a large area of sepsis or the institution of open drainage is 
frequently followed by a sudden drop in insulin requirements as eridence 
of improvement, nith serious danger of overdosage if .such precautions 
are not carefully ohscr\'ed. This risk is, moreover, increased in a wasted, 
debilitated subject. 

Subsequent control at this stage may be satisfactorily carried out by 
periodic examinations of the urine for sugar and acetone bodies, for 
example at 2-hourly inten’als, and further treatment determined from 
the grade of reduction 8ho\ni in the Benedict’s tests. If a complete 
reduction is obtained in two successive specimens, a fuitlicr injection of 
about 15 units of insulin with 30 grammes of glucose may be made, or 
proportionately less of each if the reduction is slighter. MTien the 
2-hourly urine specimen becomes sugar-free, insulin should bo withheld 
for the time and sugar alone given, os ^ oz. of orange juice, to minimise 
the risk of hypoglycccmia siuce the blood sugar may still be falling. Tlie 
object of kasing further insulin treatment upon the result of tlic urine 
specimen collected two hours earlier and not of that immediately ob- 
tained, is to counteract the slight lag urith which the urinary sugar 
curve follows the blood sugjw; in this way immediate treatment is 
not erroneously directed by the condition of “ .stale ” urine which has 
been gradually collecting in the bladder during tlie previous two 
hours. 

In severe cases, therefore, adopting the above regime, subsequent 
do'^s of insulin and glucose arc cither given or withheld at 4-houriy 
intcr\'als, while xmnecess.arily frequent disturbance of the patient for 
hloo<! sugar estinmtion at a time when ho most need.s rest is avoided. 
Rater, of course, say after the first one or two days, blood sugar control 
xril! be re.«:ump<l. 

In lc.«s urgent cases, 3-liourly urine testing will suflicc as a basts for 
fi-liourly insxtlin treatment, while in mild instances, 4-hourly and S- 
houxly inters'als re-speelivcly will prove adequate. In the more serious 
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case the shorter intervals adopted at the onset may be spaced out as 
improvement takes place. 

The giving of abundant duids in the post-operative stage is of 
no less importance than an adequate supply of carbohydrate. If there 
is any appreciable loss from vomiting the volume must be restored 
by other routes. Vomiting, moreover, adds to the difficulties of 
food absorption, and unless care is taken to make good the loss of 
carbohydrate rejected from the stomach a considerable risk is run 
of insulin-overdose. If there be any doubt, therefore, of the amoimt 
absorbed, the accompanying dose of insulin must be reduced or omitted, 
pro\ided that the urine has remained sugar-free. The other main 
factor associated with risk of hypoglycaemia, namely the relief of 
acute sepsis, has already been mentioned. 

Hypoghjcamia. It is essential, therefore, that the patient’s atten- 
dants should be familiar with, and on the alert for, symptoms and 
signs of overdose. The first warning usually takes the form of marked 
subjective limpness and prostration, with trembling and a feeling of 
unrest and apprehension. Profuse sweating may occur, with pallor and 
coldness of the limbs. There may be a sense of constriction of the 
chest. The pupils are uidely dilated, but the eyeballs do not show 
the striking loss of tension found in true diabetic coma. Undue accelera- 
tion or sometimes a marked slowing of the pulse is frequently present. 
"With increasing severity, aphasia, restlessness or delirium, muscular 
twitchings or convulsions may in turn appear and finally coma develops. 
Symptoms usually become evident from 2 to 3 hours after the injection 
of insulin ; the level of blood sugar at which they begin shows con- 
siderable variation in different subjects, being often in the region of 
50 milligrammes per 100 cc. In chronic diabetics, however, in whom the 
blood sugar has long been raised to an abnormally liigh level, they may 
coincide with a blood sugar well over the 100 milligramme mark. 

If symptoms suggestive of bypoglycajmia develop, tlie low blood 
sugar content should if possible be confirmed. Treatment lies primarily 
in giving glucose wthout delay. In mild cases 2-4 oz. of orange juice by 
mouth \vi[\ suffice ; in the more severe, 20 grammes of glucose should be 
given by mouth, appropriately flavoured, or by rectum, or again if the 
need be urgent 2 grammes should be given intravenously as 20 cc. of a 
10 per cent solution. Recovery is accelerated by the injection of either 
1 cc. of adrenalin hydrochloride 1/1000 subcutaneously, or 1 cc. of 
pituitrin intramuscularly, each of these substances being antagonistic 
in action to insulin as regards effect upon blood sugar. 
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"Wlicn the iminedintc dangers of operation have been overcome, the 
next object is to plan a rctnm by easy steps to a fuller diet. The diet 
given at tliis stage should in general terms be the same as would he 
given to tlie similar non-diabetic patient, together wth an adequate 
amount of insulin to allow of its utilisation. In gastric cases, for 
example, milk will form the basis together wth soft carbohydrates, 
Benger's food, custards and such-like, as the general state and digestive 
powers improve. In this regard it may be remembered that a pint of 
milk contains the equivalent of approximately 28 grammes of glucose 
and therefore requires 14 units of insulin. Until such time as the 
patient is able to take his pre-operation level of carbohydrate by mouth, 
any deficiency below this total amount is made good as glucose ami 
given if necessary per rectum. Tlicreafter, a gradual resumption of the 
more customary diabetic diet is made, as the local abdominal condition 
null allow, and the insulin requirements modified accordingly. Periodic 
examination of the blood sugar is contmued, say at weekly intervals, 
or not less often than once a month. 

The daily requirement of insulin may be influenced and altered os a 
result of operation in dillerout ways. In tlie majority of cases it is at 
least temporarily increased, often but little, in some two- or three-fold, 
by the general disturbance of metabolism. "Where the case has been a 
chronic one and the operation relatively “ clean,” some such increase 
commonly results. In the frankly septic case, ns for example the 
removal of an acutely or chronically infected gall-bladder or appendix, 
tonsillectomy, and even more the amputation of an infected gangrenous 
limb or excision of a carbuncle, the subsequent severity of the diabetes 
is often materially lessened and the dosage of insulin required may 
be correspondingly reduced. Similarly, the successful removal of a 
malignant neoplasm is commonly followed by nu increase in sugar 
tolerance. 

To summarise, enough has probably been said to indicate that, 
while the level of safety of surgerj' in the diabetic has without douht 
been greatly raised, nevertheless much added care and observation are 
called for ; before an operation h decided upon there should always 
therefore be reasonable evidence of its necessity. 
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CHAPTER I 

Indications for Splenectomy 

by 

Rodney Maingot 
SpLENECTOinr may be called for : 

(1) In Cases of Rupture. 

(а) Direct injury. 

(i) Penetrating wound. 

(ii) Laceration. 

(iii) Prolapse through external wound. 

(б) Indirect injury. 

(c) Spontaneous rupture. 

(2) To Remove a Focus of Disease. 

(а) Aneurysm of the splenic arterj'. 

(б) Abscesses. 
ip) Cysts. 

(i) Hydatid. 

(ii) Blood, serous, or lymphatic. 

(iii) Dermoid. 

(d) New growths. 

(i) Innocent. 

1. Fibroma. 

2. Lymphoma. 

3. Lymphangioma. 

4. Hfemangioma. 
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(ii) Malignnnt. 

1. Sarcoma. 

2. Endotlielioma. 

(f) Splenomegaly in disease of bacterial or protozoan origin. 

(i) Primary tuberculous disease. 

(ii) Gumma. 

(iti) Malaria. 

(iv) Egyptian sjdcimmegaly. 

if) Gaucher’s disease. 

(3) In Anomalies of Position. 

(o) Thoracic, in cases of diapliragniatic hernia. 

(6) .Abdominal — wandering or floating spleen, often with 
torsion of the pedicle. 

(4) To Peducc the Blood in the Portal Circulation. 

(а) Splenic anfcmia (Banti’s disease). 

(б) Hepatic cirrhosis. 

(c) Thrombophlebitic splenomegaly. 

(d) Primar}', essential, or idiopatliic splenomegaly. 

(5) Where there is Evidence that the Spleen is Engaged in Excessive 

Destruction of or Damage to the Cells of the Blood. 

(o) Essential thromboc^-topcnic purpura hrcinorrlingica. 

{b) Acholuric or hwmoij'tic jauiulico w*it]i increased fragility 
of the crythrocj-tes. 

(R) t'on Jahsch's Disease. 

The above list of indications for splenectomy is purely tentative, 
as any classification must be incomplete owing to our imperfect know- 
ledge of the patholog}' of splenic diseases. Splenectomj' has, of course, 
been performed for many conditions other than those indicated above, 
such os pernicious nna-mia, the Icukjcniias, polycyths'mia, luemophilio. 
etc., but the days of splenectomy for mere splenomegaly arc past. 
Splenectomy should now be advised only upon some definite indication, 
based upon combined clinical, hfomatologicol, and pathological considera- 
tions. Splenectonjy may be successful even in the inostdespcratennd un- 
promidngcasos, and where the operation offers the only pro'^pect of cure 
oramelioratinn ofBymptonjsthcpatient should beurgodtofacctheordcal. 



CHAPTER II 

Technique of Splenectomy' 

by 

Rodney Maingot 

There are many ways of performing the operation of splenectomy, 
and these will vary with the technique employed by the individual 
surgeon and the particular circumstances which call for removal of the 
spleen. The operation may be one of great simplicity ■when the organ 
is of normal size, or, if enlarged, when there are no binding adhesions. 
On the other hand, in certain conditions in which splenectomy is 
clearly indicated, the technical difficulties may be so great that the 
operation may have to be abandoned altogether. In some cases of 
splenomegaly the organ may be so inextricably tethered to the dia- 
phragm and adjacent viscera that it becomes a physical impossibility to 
mobilise the spleen and ligature off its anomalous vascular pedicles. 

There arc certain features in the technique of the operation which 
I propose to emphasise in this article, as they are not generally appre- 
ciated, orhave been somewhat neglected in descriptions of the operation. 

Figure 401 shows diagrammatically the two vascular pedicles of 
the spleen, and the somewhat complicated visceral reflections of the 
peritoneum in the region of the hilum. It demonstrates the necessity 
of securely ligaturing and dividing the gastro-splenic omentum before 
dealing with the tnie pedicle which contains the splenic artery and vein. 

It is most important to ensure that the stomach is empty and 
flaccid before the operation is commenced, by passing a small stomach 
tube and aspirating the contents. If the stomach is distended with gas 
or fluid it will push the spleen into an even more inaccessible position, 
in addition to rendering all intra-abdominal manipulations more 
cumbersome, diificiilt, and not free from danger insomuch as the 
stomach itself may receive some injury when the uppermost portion 
of the gastro-splenic omentum is ligated. It is unlikely that the stomach 
will contain any fluid except in cases of injury to the spleen ; but if an 
inhalation anesthetic is being given it is usually distended 'W'ith gas. 

' Ivcprinted (^ith i!]ustrations) from Surgirrff,6'yneco!<y;>/, and ObsMrics, Jan., 1934. 
Yol. Ivili, 02-66, by kind permission. 
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tion and is left in siiii until it is completetl, ensures an empty stomach, 
and simplifies the further steps in the operation. 

Tliere arc four important 8tagc.s in the operation : (1) the abdominal 
incision and exposure of the spleen, ins’olving the question of choice of 
incision ; (2) the freeing of adhesions, the mobilisation of the spleen, 
and its delivery through the abdominal wound ; (3) the methods of 
securely ligaturing the vascular |>edicl(s» ; (4) the closure of the wound 
and ensuring meticulous haunostasis of the blood-vessels in the anterior 
abdominal wall. 

(1) Incixhn oiul Choice of Jticision. Xumerous incisions have at one 
time or another been employed for splenectomy, but I slinll describe 
only the four which I would inj'sclf recommend for the reasons given. 



ABDOMEX 


807 


(а) Mid-line incision (see fig. 462, a). This is indicated in cases of 
rupture of the spleen, as it is easy to make and easy to close, besides 
afiording satisfactory access to tlie spleen and permitting inspection of 
the liver and the other important Auscera of the upper abdomen, which 
may or may not be implicated. If any difficulties are encountered 
during the operation, a ready approach to the spleen will be obtained 
by cutting the left rectus muscle transversely through one of its 
tendinous intersections. 

(б) Paramedian incision (see fig. 462, B). This is recommended for 
the majority of cases of splenomegaly, and is the one preferred by most 
surgeons. The incision does not in any way damage the rectus muscle, 
gives a good exposure, and subsequently leaves a soimd scar. There is, 
however, the drawback that the emplo 5 rment of this incision may 
protract the operation by a few' valuable minutes. 

(c) Transrectns muscle incision (see fig. 462, c). This is the incision I 
have used in the majority of my cases. It commences over the costal 
margin, and proceeds verticallydownwards to the level of the umbilicus. 
It is placed at the junction of the middle and inner thirds of the left 
rectus muscle, and traverses all the structures of the anterior abdominal 
wall in the same plane. It gives ready approach to the spleen, and is 
particularly easy to sew up rapidly. I have never seen a post-operative 
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ventral hernia develop after the employment of this incision, hut I have 
two cases which show definite weakness of the inner fibres of the muscle. 

(d) Subcostal incision (see fig. 462, p). This incision begins at the 
tip of the xiphistcnium, and runs obliquely outwards and doumwards, 
two finger-breadths below the costal inai^in. The rectu-s muscle and the 
muscles of the lateral abdominal wall are divided in the line of the 
incision. It is, in fact, similar to Kocher*s gall-bladder incision on 
the opposite side, and should be employed for those cases in Nvhich 
splenectomy is called for in very obese patients. If this wound is care- 
fully sutured there is no risk of subsequent hernia. 

There arc three important points, therefore, which should cliarac- 
terise all these incisions: (I) They should be large and generous, so 
that there is no hampering of'thc intra-abdominal manipulations. 
(2) Special pains should be taken to sec that wound luemostasis is 
thorough and complete. Neglect of tlii.s may, owing to the condition 
of the blood in such patients, lea<l to subsequent lifcinorrlinge, or a 
dangerous— possibly fatal — oozing. (3) Closure of the wound should be 
performed carefully, and tension sutures inserted as a precautionary 
measure against burst abdomen or 2)Ost*opcrntivc ventral hernia, which 
arc by no means infrequent complications. 

(2) Freeing of the Adhesions, the Mobilisation of the Spleen, and its 
Delivery through thcAhdominallYound. As soon as tlieabdomen is opened 
the first step should be a rapid but complete exploration of the liver, 
the gall-bladder and its <Uicts, the pancreas, stomach, and duodenum. If 
not jicrformcd as a routine at this stage it may be forgotten or omitted 
after the splenectomy, and some imjiortant concomitant or independent 
intra-abdominal lesion be overlooked which will siib'^equently mitigate 
or completely destroy the benefits of the operation. It will be noticed 
that as a result of passing the stomach tube the stomach lies higli up, 
tucked uinlcrncath the liver, empty and contmeted. If, however, the 
viscuR is still disteiulcd, the stomach tube should be reinserted and 
left in position during the leinaiiider of the operation. Both edges of 
the wound arc now well retracteil to the right hand and to the left, 
and any adhesions wlu'cli Te.adily pre.^-ent themselves are carefully 
divided and ligatured. It is quite ooininun to find slight edhc-sions 
between the spleen and tijc anterior abdominal wall, or between the 
spleen and the transverse colon. Thc.se should be picked up, divided 
between artery forceps, and ligaturetl off before proceeding further. 

The spleen should 1 hen be carefully palpated, its size and consistency 
should be gauged, its mobility n‘^certaincd, and the pre.sence or absence 
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of adhesions between the spleen and the diaphragm noted, before 
deciding upon the next step in the operation. 

A careful search should he made for an accessory spleen or splenciiU. 
It is stated that an accessory spleen is present in 10 per cent of cases. 
My experience is that the incidence has been under-estimated, and while 
in normal subjects this figure may he correct, in cases of splenomegaly 
and in certain other diseases of the spleen, such as essential thrombo- 
cytopenic purpura hajmorrhagica, it is very mucli greater. In seven out 
of tliirteen cases of essential thrombocytopenic purpura hremorrhagica 
I have found more than one splenculus to he present — 53 per cent. 
These splenculi have no fixed anatomical position. Usually, however, 
they are found at the lower pole of the spleen, in the lower half of the 
gastro-splenic omentum, or in the great omentum. They vary con- 
siderably in size and shape, but are generally circular and about the 
size of a marble, although at other times they may be oval or 
disc-like. They receive their blood supply from branches of the 
left gastro-epiploic artery, vasa brevia, or from the splenic artery 
itself. 

If a splenculus is found at operation it should be excised in all cases 
except where the spleen has been removed for rupture, as it partakes of 
the same morbid processes or mabgn characteristics as its mammoth 
forebear, and cases are recorded in which after splenectomy a 
splenculus has grown as large as a normal spleen. (Eccles and 
Ereer, 1921, ii, 515.) 

Thej subsequent steps of the operation wiW be governed by the 
following factors : (a) the size of the spleen ; (6) the presence or 
absence of adhesions between the spleen and the diaphragm ; (c) the 
length and mobility of the lieno-renal ligament. 

If the spleen is small or normal in size, or even somewhat enlarged, 
if there are no adhesions (or, if any exist, they are very slight), and if 
the lieno-renal ligament permits of some mobility of the organ, the 
procedure should he as follows : The lower two-thiids, or even more, of 
the gastro-splenic omentum is transfixed and ligatured ofi, the ligatures 
being placed nearer to the spleen than to the stomach, as it is very easy 
to damage the stomach or to include a portion of it in a ligature 
(fig. 4G3). 

The remaining third of the gastro-splenic omentum is transfixed 
and ligatured after the spleen has been delivered through the wound. 
The left hand is then passed behind the spleen, which is dra\vn away 
from the diapliragm and the chest wall over to the right, thus bringing 
the posterior aspect of the lieno-renal ligament into view. With scissors 


Ftg 4(>3.— CUnno-Srt ciic Omi'ttcm Pijrt4vei> 4>i( — Modiux-itios or Tiit SrttB’* pm«to« 
UakTCKft or {Ur»*o-8r«»w or tni IV'iiTijvvn Lt»y or T«» Li*n**-Rw4I. 

OaOTVB I.inAttevT. 

or a long knife tlio posterior leaf of tliis ligament is divided, when a 
further mobilisation of the organ wll be rendered possible. The under- 
Ijang areolar tissue and fascia propria arc then further incisbd, and, 
with tlio finger or gauze dissection the tissues are sejiarated, permitting 
of an even furtlier freeing of the spleen. 

This step is most important, and may be regarded os t]jo key to the 
whole operation, as it is the licno-renal ligament which binds the spleen 
down in its hidden retreat in the alulominal cavity. \Mien the licno* 
renal ligament is very mobile it is possible to deliver the spleen through 
the abdominal wound nitlioiit employing this method. (Wilkie, 
Arnrr. Jl. Surg., Oct., 19.11, 140.) 

(3) Methods of Securely lAgaluring (he Tascufar Pedicles. The spleen 
is now quite free, and can ea.sily be drawn fully through the abdominal 
incision. After any remains of the gastro-aplcnic omentum have been 
dealt with and the tail of the pancreas iilentificd and stripped away 
from the larger ve.esels, the main vascular pedicle is ready to be 
ligatured (fig. 465). 

A large, hot, moist Oipps' pad is now placed in the space that 
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was formerly occupied by the spleen so as effectually to control any 
oozing from raw smfaces in this area. After isolating the vascular 
pedicle it is clamped with three large forceps. 

In doing this the operator places the left index finger behind the 
pedicle from above dovTiwards, and lifts the pedicle forwards to ensure 
that the forceps are applied by sight, and that in their application no 
damage is done to the pancreas, stomach, or colon. This is the three- 
clamp method of FedorofE. 

The spleen is then removed by severing the pedicle wth a knife 
betv'een the middle and distal hsemostats. The inner or medial 
hieraostat is then removed, thus leaving a groove or cnished area in the 
pedicle. 

Figure 468 shows the method of ligaturing off this pedicle. Two 
stout 20-day chromic catgut ligatures are applied to the groove and 
tied side by side, after which each individual vessel distal to this is 
picked up with a hfemostat and ligatured off separately. 

After ligattumg the last blood-vessel and removing the Cripps’ pad, 
the appearance will be as presented in figure 470. A wisp of adjacent 
omentum is drawn over the rough surface of the pedicle and held in 
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position by a stitch or ligature, so that no raw surface remains at the 
completion of the operation. 

In cases of spleymmegaly in which tlie spleen is greatly enlarged 
the procedure will be different. Tlie gastric surface of the spleen and the 
gastTo-.spIeiuc omentum at once come into view when the peritoneal 
cavity is opened. The spleen lies closely applied to the greater curva- 
ture of the stomach, the gastro-^plenic omentum is verticallv lengthened 
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and horizontally shortened, and the bloorl-vessels are enormously 
enlarged and increased in number. This enlargement is particularly 
prominent near the upper pole of the spleen, and is very noticeable in 
ca'ics of splenic nnremia. Each of those hlood-ve.ssels in the gastro- 
pplcnic omentum vrill have to be carefully and individually undemm 
with an aneurysm needle, and ligaturetl with tliick catgut or silk. 

After the blood-ves^cKs in the gastro-spJenic omentum have heen 
de.alt with, the right hand should be pes‘;e<i to the berk of the spleen. 




m 


AJSDOMEN 

Adhesions in this remote area are invisible, and will have to be 
separated with the finger. Bleeding may be sharp and troublesome at 
this stage, but the strippuig and breaking down of adhesions will have 
to be proceeded with, as it is essential to free the organ posteriorly so 
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that it can he drawn or hooked over to the right to display the peri- 
toneum which forms the posterior leaf of the lieno-renal ligament. 

As soon as the spleen has been coaxed out of its bed, and has been 
dra\vn well over to the right, the subsequent stages for the further 
mobilisation of the spleen are similar to those described above. (See 
fig. 464.) 

A hot Cripps’ pad soaked in saline is packed against the diaphragm 
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to control bleeding for the time being. As complete a mobilisation as is 
possible should be attempted, and facilitated by turning the spleen over 
to the right on its pedicle, wliich acts as a hinge, and carefully separat- 
ing the tail of the pancreas. In some cases of splenomegaly the splenic 
arter}* and vein may be enormously enlarged, friable, tortuous, and 
sacculated. In advanced cases of Banti's disease I have noted that 
their size may vary from ^ inch to 1 A inches in diameter. 

Kach individual blood-vessel is most carefully separated, and with 
scnijjulous care an aneurysm needle, carrjnng a very stout ligature, is 
jiasseil round it (see fig. 4Cft), and the vessel ligatured in two places 
fully I incli apart. It is advantageous to tie of! the main branches of 
tlie artery first, so that some of the blood from the spleen may be drawn 
back into the circulation. Each vessel that is doubly ligated U then 
severed between the ligatures, and this procedure is xepeatod step by 
step until the whole vascular sheath has been dealt with. 
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The veins are particularly friable, and the ligatures may cut 
through them and start a very troublesome hemorrhage. I remember 
one case of splenomegaly in which I had to use No. 8 plaited silk to 
ligature the blood-vessels, as the catgut ligatures when tightened led 
to niphtre and even severance of the venous tnjnks at the seat of 
ligation. It is possible, too, for the blood-vessels to rupture proximal 
to the ligatures, and I have known a case in which this occurred Avith 
a fatal result. It is obvious that in these cases, because of the increased 
size of the pedicle, the three-clamp method is imsuitable. 

After dealing with the vascular pedicle, the Cripps’ pad is removed, 
and any oozing surfaces on the diaphragm are picked up, underrun by 
a “ snaking ” suture, and tied off. 

Drainage is unnecessary. 

Before the wound is closed, and after complete hajmostasis is assured, 
a pint or two of warm normal saline is poured into the abdominal 
cavity. This often gives the patient that extra little fillip at a time 
when it is most needed. In cases of rupture of the spleen the blood in 
the peritoneal cavity can be citrated and used for auto-transfusion ; but, 
so far, I have never had to resort to this measure. (Haulke, Beitr. 
z. Hin. Chir., 1921, cxxii, 380.) 

(4) Closure of the wound. The wound is closed in layers with strong 
catgut, and three or four tension sutures are inserted to guard against 
the possibility of burst abdomen or post-incisional hernia. The 
tension sutures are placed through metal or mother-of-pearl buttons so 
as to prevent pressure upon or cutting of the skin. 

The technique of splenectomy in cases of Egyptian splenomegaly 
is described on page 902. 



CHAPTER III 

Complication's and Physiological Effects of Splexectomt 

by 

Rodney 21Iaingot 

Complications. The post-operative complications arc numerous, but 
may be epitomised as follows : 

(1) Shock. 

(а) Primary. 

(б) Delayed. 

(2) Ilccmorrhage. 

(n) Oozing from the wound. 

(6) Hromorrbagc from the splenic bed due to severed adhesions. 

(c) Htcmorrliage from omental adhesions. 

(d) Slipped ligature. 

(c) Rupture of a splenic blood-vessel proximal to the ligature. 
(/) Ilieniatemesis as the result of injury to the stomach wall 
or to the gastric veins. 

(3) Thrombosis. 

(«) Tlirombosis of splenic vein and superior mc.sentoric vein. 
Thi.s is very prone to occur in cases of thromboc^'tliremia 
and where thromljophicbitis of the sjdenic vein is present. 
(6) Tlirombosis of other veins in the hotly, c.g. femoral vein 
or portal vein. 

(4) Peritoneal Ejjnsion, due to injur)* to the tail of the p.^ncrens. 
This is usually associated with pyrexia. The effusion may take as 
long ns a inontli to subside, and may pos.'.iblv account for the condition 
known as splenic asthenia. 

(3) iSu6-cfinp7jra<7m<ittc 5«ppuratjbH, This may be caused by injury 
to the tail of the pancTc.as or some adjacent viscu'’, c.g. Htonwch or 
colon. 


SI9 
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(0) Left-sided Pleural Effusiotiy Empyema, Pulmonary Collapse, or 
Pneumonia Due in some Cases to Injury or Bruising of the Under-surface 
of the Diaphragm. 

(7) Persistent Hiccough, the result of irritation of the branches of 
the left phrenic nerve upon the under-surface of the diaphragm. 

(8) Burst Abdomen. This may be attributable to : 

(o) Injury to the tail oi the pancreas with the liberation of 
pancreatic ferments and the consequent digestion of 
catgut sutures. 

(6) The general condition of the patient — antemic, debilitated, 
or sufiering from some serious blood disorder. 

(c) Hasty closure of the abdominal wall. 

(9) Post-Operative Ventral Hernia. This may be caused by forcible 
retraction of the abdominal wall during operation, woimd sepsis, oi 
inadequate closure of the incision. 

(10) Intestinal Obstruction. This may be due to a portion of small 
intestine becoming adherent to the raw surface of the vascular pedicle 
of the spleen, months, or even years, after splenectomy has been 
performed. 

Physiological Effects. These may be briefly outlined as follows : 

(1) Changes in the Blood. 

{a) MTiite blood-corpuscles. Immediately after splenectomy 
there is a polymorphonuclear leucocytosis which lasts for 
a few days. This is followed by a IjTuphocytosis which 
may persist for at least four months. During the first 
24^8 hours after splenectomy there may be a leucocytosis 
of 30,000, but this gradually drops until at the end of the 
first week the count may be only 20,000, After a variable 
period, usually not less than six months, there may be a 
slight eosinophilia, and with this there may be, and often 
is, an increase in the mimber of mast cells. 

(6) Red blood-corpuscles. There is a transient anEemia, but 
this disappears wthin two to three months. It is excep- 
tional for the red blood-corpuscles to fall below 3,000,000 
as the result of splenectomy. The fragility of the erythro- 
cytes is found to be permanently decreased. Estimation 



818 


POST-GRADUATE SURGERY 

of the hjemoglobin -will show a moderately Jow percentage 
during the firet week or two follo^ving removal of the 
spleen, but this gradually rises, imtil at the end of about 
two months it is practically normal. The platelets, normal 
at about 230,000 to 400,000 per cubic millimetre, arc 
increased after splenectomy. They may rise by several 
thousands within the first few days, but after a month 
has elapsed their numbers diminish to a figure even below 
the normal count, and during the ensuing months they 
fluctuate, until eventually a more or less normal number 
is again found in the circulating blood. 

(2) Etilorjcment of the Lymphatic Glands. There is generally 
enlargement of all the lymphatic glands in the body, due to 
compensatory increased hmmatopoietic activity. 

(3) Changes in the Done-Marroic. The yellow marrow in many of 
the long bones is gradually replaced by red marrow, this change usually 
being complete uithln a peri^ of six months. 

(4) Changes in the licticnlo-Endothelial System. The specialised cells 
of the remaining portions of the rcticulo-endotbclial system in other 
organs undergo a marked proliferation. 

(6) Hypertrophy of SplaxcnU. (Sec page 809.) 

(0) An Increase of Iron in the Tissues, os shomi by Hill and Flack. 

(7) Where splenectomy has been performed the process of li^niera- 
(ion of (he Blood, following a severe hemorrhage, is said to take place 
more slowly. Such patients will less readily develop jaundice after the 
absorption of lueinolytic substances. It should be noted that there is 
no evidence whatsoever that following the operation of splenectomy 
the resistance of patients to infection is diminished in the least degree. 

(8) As 23 per cent of the total amount of portal blood p-a-ssing 
through the liver comes from the spleen, the result of splenectomy will 
he to lielkve the Liver of some of its burden, especially when it is 
cirrhotic. 


An Alternative to Splenectomy is ligature of the splenic artery, and 
this metho<I may !«> aflvi.««l W’lien the operation presents insuperable 
technical clifllcultics in tlie removal of the organ, such ns might 
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be seen in a case of clironic splenomegaly where the spleen is 
inextricably welded to the diaphragm, or where dense, extensive 
perisplenic adhesions render the operation not only formidable and 
prolonged, but even unwarrantable and impossible in a patient who is 
already a very poor operative risk. 

"Where this operation is undertaken the final results are often 
disappointing. 



CHAPTER rV 

PADIO-THERAPy IK SpLEKIC DISEASES 
Lr 

Walter AL LEnir 

(1) EFFECTS OF X-RAVS ON NORMAL SPLEEN 

(a) Vircct Ejjeds. Clianges in tlie spleen are obser\'C<l very soon 
after an application of X-raya. Heinckc described degenerative 
changes in the follicles one hour after intensive radiation. Slacro- 
ficopically, the effect of radiation is slio'V’n by marked shrinking of the 
organ, which becomes darker in colour. Jlicroscopically, a great 
increase in pigment is observed, partly intracellular in the pnlp cells, 
partly free. The follicles are reduced in size, and the cells in number, 
and large intercellular spaces are seen. The degenerative process com- 
mences at the centre of the follicle and spreads outwards. The micici 
of the lymphoid cells disappear and the chromatin collects in the inter- 
cellular spaces, and is aftcr^vards taken up by phagocjdes. The pulp 
tissue is seen to be more open in arrangement than normal, and Iiere 
also a marked deficiency in the cell content is observed. Abnormal 
cells in the form of epithelioid cells are also seen. These cells are three 
or four times as large as a Ijinphocytc and have an eosinophil proto- 
plasm. 

(6) Indirect Effects. Various indirect effects have been claimed 
for X-rays from the irradiation of tlic spleen by X-rays. Tlie two 
most important of these are: (i) The shortening of the clotting time 
of the blood (Stephan, v. d. Hutton, and others) ; (ii) The pro<luction 
of lymphocytosis (Wcttcrer). Various attempts have been made to 
turn these effects to account in X-ray therapy. Thus, irradiation of 
the spleen has been advocated in the treatment of the purjjuras (Meda, 
Pancoast, and otljers) and hremoidiilia, and also ns a prophylactic 
against c.xccssive hfemorrliage in cases in wliich operations are to he 
undertaken in very vascular regions (Partsch). Repeated f<mall do^cs 
of X-nij's to the spleen are also of value in certain forms of jucnorrlingin 
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(Numberger, AVerner, and others). The lymphocytosis-producing 
effect has been made use of in the treatment of tuberculosis. Among 
other indirect effects claimed for the irradiation of the spleen is the 
prevention or control of anaphylactic phenomena. Thus, splenic 
irradiation has been suggested in the treatment of bronchial asthma 
and of urticaria. 

(c) Can Radiation replace Splenectomy ? The effects described upon 
the splenic cellular elements suggest that with sufficiently intensive 
irradiation the function of the spleen might be capable of being 
destroyed, or at any rate so depress^ by X-ray treatment as to replace 
splenectomy in the diseases in which the latter operation is indicated. 
Clinically, however, trial of the method has so far failed to produce 
satisfactory results in splenic ansemia. Nor would the effect of X-rays 
in purpiira hsemorrhagica appear to be as certain or as rapidly obtained 
as that of splenectomy. The present position, therefore, is that X-ray 
treatment would only be employed in such cases when for some reason 
splenectomy was contra-indicated. 

(2) X-RAY THERAPY IN DISEASES AFFECTINO THE SPLEEN 

The Leukannias, This group of dbeases forms by far the commonest 
indication for irradiation of the spleen. They are all characterised by 
progressive loss of strength, dyspncea on exertion, and tendency to 
hsemorrhage. Examination reveals an enlarged spleen, which may be 
of enormous proportions and may fill the whole abdomen ; the liver 
may also be enlarged. In the lymphatic type of leukajmia, and occasion- 
ally in tlie myeloid type, the lymphatic glands, both superficial and 
(feep, may be enlarged and may form very large masses. Tfie two 
main types of the disease are distinguished by the blood picture. AATiile 
in both types the total leucocyte count is greatly increased, often to 
500,000 or more, in lymphatic leuksemia the lymphocytes preponderate, 
forming often 90 per cent of the total white count, while in the myeloid 
type the polymorphonuclear leucocytes, and their more primitive 
generations, the myelocytes and the transitional cells, preponderate. 
In acute cases, and in the end-stages of the chronic cases, the parent 
non-granular myeloid cells (so-called myeloblasts), may form a con- 
siderable proportion of the total count, and this may be taken as an 
indication of great activity of the disease. Concurrently with the 
increasing leucocyte count, there is a progressive deficiency in the red 
cells and hfemoglobin, to which may be attributed many of the 
symptoms. 
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The value of X-raj’S in the treatment of the chronic leukrcmias was 
discovered ver}* soon after the discovery of the rays themselves. ^Mien 
corrcctlv applied, the white cells can soon be reduced to normal numbers 
and approxinmtely normal projmrtions. The red cells and hmmoglobui 
rise, and the general condition of the patient is restored. This improve- 
ment is maintftii\ed for a period which varies from months up to even 
a few years, but sooner or later a recurrence appears. The recurrence 
is treated in the same way as the original condition, and a further, 
though usually shorter, remission is obtained. With successive recur- 
rences, tlie remissions become progressively shorter, and eventually 
the effects of tlie radiations fail to keep pace with the ever-rising 
leucocj'te count. At this stage, treatment .has to he abandoned and 
the patient dies from profound anmmia, hcemorrhages, or perhaps from 
pressure from glandular swellings. 

Improvement can be obtained in the treatment of leukmmia from 
irradiation of any region of the body, but there is little doubt that the 
best results are obtained when the spleen is irradiated. The irradiation 
of this organ has to be carried out with extreme caution and must 
be controlled by frequent blood exammations. Over-irradiation may 
easily cause acute marrow failure and consequent death of the patient. 
^^'hen, however, splenic irradiation is carried out n-ith due care and 
skill the results obtained are better than those gained from the 
irradiation of any other region. Irradiation of the bone-marrow is 
frequently advocated in leukmmia, but in the ^vriter’B experience this 
method has the disadvantage that much more radiation has to be 
applied to obtain the desirctl effect on the leucocyte count, while 
the red cells and hiomoglobin arc not so rapidly and completely 
restored. 

The splenic irradiation is carried out in carefully graded daily doses, 
and treatment usually requires about a fortnight for its completion. 
In the later stage.s of the disease, when the remissions are much shorter 
in duration, the comfort of the patient is often better maintained by 
less intensive treatment at more frequent intervals— every month, or 
even every fortnight. X-ray treatment h of verj' doubtful value in 
the treatment of acute leukicmia, and should only be used for the 
relief of sjTuptoms such as may arise from pressure from the glandular 
masses. 


Pohjeythamia, Irradiation of the spleen is recommended (Pan- 
coast, Grosglik) in this condition, in which there is a great c.xccss of 
red cells and hicmoglobin in the blood. In the uTitcr’s c.rperiencc in a 
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small number of cases, little or no benefit bas resulted from this form 
of treatment. The doses recommended are considerably greater than 
those that are given in leukaemia. 

Lymphadeiwma. Lymphadenoma only affects the spleen in the 
late stages of the disease, and by that time the disease has usually 
become generalised. In such cases, it is usual to treat the spleen, not 
as an isolated organ but as part of a general regional irradiation of the 
upper abdomen or of the whole abdomen, as may be required. 
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CHAPTER 

The Results of Splenectomy at the Mayo Cllniu' 


SPLEN'ECTOJIIES 


April 1, 1004, to Januarj* 1, 1D31. 

Hospital 
Patients, deaths. 


Splenic anemia .... 
Hemolytic jaundice , . . . 

Pernicious anemia .... 
Hemorrhagic purpura 
Myelogenous Icuhnrmia 
Cirrhosis of liver .... 
Chronic infectious spIenomeg.ily 
Luetic splenomegaly 
Tuberculosis of spleen 
Gaucher's di«ea.«e .... 
Lymphocytic splenomegaly 
Huptured spleen .... 
Indeterminate hemorrhagic disease 
Polycythemia .... 
Acute aplastic anemia 
Chronic aplastic anemia . 

Acute and subacute septic splenomegaly 
Hemorrhagic cyst of spleen 
Wandering spleen .... 
Sarcoma of spleen .... 
Hodgkin's disease .... 
I{eticuloendothelio’’is 
Marble bone di»ea«c 
Chronic heraolj-tic anemia 
Indeterminate consenital jaundice 
Multiple serositis (Pick’s) . 

Fo'inophilia mtli splenomegaly . 
Neutrophilia with splonoroogaly 
Hemangioma ..... 
Infarction of spleen (rCHTtion J of spleen) 
Secondary splenectomy 
Indeterminate 


184 


57 

46 

44 

32 

10 

10 

0 

8 

8 

3 

3 

3 


II 

C 


17 

4 

4 

4 

3 

8 

8 

1 

1 

0 

2 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

I 

ft 

0 

ft 

1 


Suhseq. 

deaths. 

72 

11 

57 

3 

42 


15 

4 
3 
2 

5 
0 
0 

1 

3 
1 

2 
\ 
0 

I 

1 

1 

ft 

0 

0 

1 

0 

1 

0 

4 
3 


Total . . 616 55 2Gl 


Living 

02 


HD 

1 

49 

1 

11 

8 

Q 

5 


5 

3 

C 


1 

0 

1 
0 
1 

2 
0 
1 
1 
ft 
1 
0 
0 
ft 
(I 
ft 
I 
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* The following valuable tables, which at iny request were kindly supplied for ihi* 
Work by Dr. H. Z. GiBin, ol the Majo Clinic, show belter than any other recoru* the 
brilliant results which bare been obtained from splenectomy by a group of surgeons ol 
the highest technical skill, working in one of the best equipj^ and stalled clings in the 
wodd. I wi«h to espiess ray thanks and appreciation to Ur. W. J.Mayo and Dr. II. • 
('ilEn for their gnat courtesy and co-operation iu this matter.— (Kiutok.) 
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Splenectomy 


Sjilenic anemia ........ 184 

Ho'spital deaths ....... 17 

Number traced 1G4 

Subsequent deaths ....... 72 

Living 92 

In good condition .... 63 

In fair condition . . . . 22 

In poor condition .... 7 

12/31/1903 to 1/1/1934. 


.SPLENECTOMY 


Chrome infectious splenomijaiy ..... 32 

Hospital deaths ....... 8 

Number traced ........ 23 

Subsequent deaths ....... 15 

Living ......... 8 

In good condition .... 5 

In fair condition .... 3 

7/2/1908 to 1/1/1934. 


SPLENECTOMY 

Hemohjtic jaundice .... 
Hospital deaths 

Number traced .... 
Subsequent deaths 

Living 

In good condition 
In fiit condition 
In poor condition 
6/30/1911 to 1/1/1934. 


97 

11 

2 


128 

4 

121 

11 

110 


SPLENECTOMY 

Luetic splenomegaly ... ... 10 

Hospital death ........ 1 

Number traced ........ 9 

Subsequent deaths .... . . 4 

Living ..... . . 5 

In good condition .... 5 

12/4/1914 to 1/1/1934. 


SPLENECTOMY 

Hemorrhagic purpura 
Hospital deaths 

Number traced .... 
Subsequent deaths 
Living ..... 
In good condition 
In fair condition 
In poor condition 
3/7/1923 to 1/1/1934. 


. 57 

4 

. 52 

3 

. 49 

42 
6 
1 
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srtENECTO'n* 

Gauchn's disease .... 
Hospital deaths 

traced .... 
8ub«cquent deaths 

..... 

1 n pood condition 
In fair condition 
l/T/lfl" to 1/1/193!. 



Table 1 

Post-Operative Length of Life in 3 Subsequent Hemorrhagic 
Purpura Deaths and 49 Cases Living 



3/7/19-23 to!/l/l931. 










Post-Operative Length of Life in H Subsequent Hemolytic Jaundice Deaths and 110 Cases Living 
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I’osT-OrnitATiVB Lknoth or Lifk in 72 Suhsequknt Si’lknic Anemia Dbaths and 02 (\\sks Livino 



infc^'Uon fnIUiMinE 



CHAPTER VI 

The Spleen and the Blood-Platelets 
by 

AV. Howel Evans 

The blood-platelets may fairly be described as the enigma of the blood 
stream. They \vere first adequately described by Bizzozero (1882), 
and since that time controversy over them, in one ^vay or another, has 
never ceased. At first, thanks to the physiologists, their existence was 
doubted and much ingenuity exercised to prove them artefacts. That 
period has passed, very largely oning to the attention focussed on the 
platelets by the dramatic results of splenectomy in purpura hEemorr- 
hagica. The platelets are now recognised as an antigenically indepen- 
dent element of the circulating blood ; in spite of the considerable 
accretion of knowledge in recent years, their precise relationship to the 
clinical conditions of hasmorrhagic disease and intra-vascular clotting 
still eludes us, though it is clearly intimate and of importance. 


the blood-platelets : origin : morphology : function 

reTfemy an? girec hy Sittmair {1BB7) sod ^lac)zay 
(1931). The relation of platelets to thrombosis is discussed by 
Dawbarn, Earlam, and Evans (1928), and Evans (1929, 2). 
Blood coagulation is exhaustively discussed by Pickering (1928).] 

The origin of the mammalian blood-platelet is still under dispute. 
From all considerations it is clear that the platelet arises from some 
precursor in the bone-marrow. (Duke, 1915 ; Bedson, 1923 ; Bedson 
and Johnston, 1925.) On morphological grounds "Wright (1910) sug- 
gested that platelets arose from the megakarycocyte of the bone- 
marrow by cytoplasmic budding ; no more con^'inci^g theory has yet 
been advanced in spite of much research. (Sabin, 1923 ; Bedson and 
Johnston, 1925.) ! 

The platelets are, as seen in wet preparations, oval or round bodies 
829 
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averaging 2-3 microns in size. Even in suitable diluting fluids thej' 
tend quickly to become irregular in outline, to assume irregular forms, 
and even to disappear altogether. In purpura literaorrhagica and in 
other conditions where their numbers are small, they show variation in 
size, large forms up to 5 microns being common. In conditions where 
there is rapid regeneration, e.g. after splenectomy, etc., small forms 
not above 1 micron are also present in fair numbers. 

By the ordinary’ Romanowskj' stains the cj'toplasm appears 
faintly blue, and the ceU-body contains a variable number of purplish 
granules. These may be collected in the centre quasi nucleus, scattered, 
or collected in areas at the periphery : it has been stated that the 
granules vary inversely with the size of the platelets. No satisfactory 
demonstration of a nncleus has been made, and mitosis lias not yet 
been ob.servcd ; indirect metabolic evidence does not suggest that the 
platelets are nucleated. Morphological dilTerences, particularly those 
relating to the size and number of the granules, have been described 
ns of specific importance in purpura biemorrhagica. It now seems 
clear that these differences may be obser\'cd in any condition where 
the numbers are scanty, and it may be categorically stated that the 
morphologj’ of the platelets as at present understood bears no relation 
to their functional capacity. 

It is established from the studies of Duke (1913) on the survival 
of transfused platelets in thrombocytopenic conditions, that their life 
is short, not exceeding two or three days. This estimate of time has 
found general acceptance. 

The usual method of counting is an indirect one using sodium 
citrate, all direct methods being useless. The area to bo pricked, 
usually the finger, is thoroughly cleansed with ether, immersed in 
the citrate solution, the prick made through the drop, and a 
small quantity of blood allowed to flow into some sort of paraffined 
container. This mixture of blood at\d diluent is thoroughly mixed, 
and counted in a hmmocytometer chamber, a red cell approximate to 
platelet ratio being thus obtained. A red cell count made at the same 
time enables the total number to be calculated. .According to the 
majority of obseiA*ere, the figures regarded ns normal usually range 
between 2o0,000 and 400,000. (See Mackay, 1931.) 

As already briefly mentioned, the life of the platelets in the blood 
stream is short, and all the available evidence points to their removal 
by the rcticulo-endotlielial system, and particularly by the spleen. 
Direct evidence of intracolhilar de.stniction is not actually forthcoming 
but the indirect evidence can hardly be gainsaid. Thus it is easy, by 
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teasing a fragment of spleen in citrate solution, to demonstrate large 
masses of platelets. It lias been observed (Myers, Maingot, and 
Gordon, 1926 ; Galloway, 1931-2) that the blood from the splenic 
artery contains more platelets than that from the vein, though it must 
also be said that Holloway and Blackford (1924) experimentally, and 
Cumings (1933) in human cases, failed to find this difference. 

It has long been kno^m that splenectomy' causes a prompt and 
considerable increase of the platelets in the circulating blood, and 
similarly, if the reticulo-endothelial system is blockaded by dyes 
(Bedson, 1926) a similar rapid increase of comparable magnitude is 
evoked. The blockade increase can also be obtained in animals whose 
blood has been allowed to return to normal after splenectomy, suggest- 
ing that after the removal of the spleen the remaining part of the 
reticulo-endothelial system has taken over its functions, but that, as 
might be expected, its capacity to deal watb platelets can again be 
upset by blockading. Just how the normal regulation of the platelets 
is effected is not clear; probably, as suggested by Bedson (1926), the 
reticulo-endothelial cells of the spleen being essentially phagocytic 
take up and destroy platelets that have become effete. "When the 
spleen is removed there is a temporaiy flooding of the blood stream as 
production exceeds removal, until the remaining reticulo-endothelial 
tissue takes over. 

To digress briefly, it is by no means easy to find out who first 
recognised the platelet increase after splenectomy. After some search 
of the earlier literature, it would appear that the credit should go to 
Bond (1896). In two cases after splenectomy' — a rare operation in those 
days — ^he noted in stained films large masses of granular protoplasm 
which he suspected to be an aggregation of blood-platelets. Collected 
in Hayera’s fluid after pricking the finger through a drop of that fluid, 
the granular masses were still present, but if the blood was received 
into dilute osmic acid — a fixative — there were no masses, but instead 
many discrete platelets. He noted that the granular masses and large 
numbers of platelets were present in the blood of three patients after 
splenectomy up to four months after the operation, but the granular 
masses could not be found in a case fifteen months after splenectomy. 
As Bond at the same time found the platelets similarly numerous in 
“ advanced phthisis ” and “ leucocyth®mia,” both conditions in which 
high platelet counts are known frequently to occur, it is clear that we 
can admit the accuracy of his observations. He remarks : “ The 
fact that these masses, mth their antecedent increase in number of 
platelets, gradually increase after splenectomy' ... is clear proof 
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that flic blood-platelets arc not formed entirely or even chiefly in the 
Spleen.” 

licther this attribution be correct or not, the rise of the platelet 
count after the then-fashionable operation of splenectomy for pernicious 
anrcinia was obsen'ecl by Eppingeraiul his co-workers in Vienna before 
the V ar. (Eppinger, 1913 ; Von Decastcllo, J914.) An American, 
Moffitt (1914), mentions that it was pointed out to him when lie visited 
^ ienna, and it was quickly k*nown in America at any rate. Lee, Minot, 
and ^incent (191C) refer to it, and describe three cases of thrombosis 
or phleliitis arising after splenectomy for pernicious ancemia at a time 
n hen they describe the platelet^ount as being “ very largely increased.” 
. mot, Denny, and Davis (191C) mention a fatal case of “ widespread ” 
nirombosis after splenectomy for pernicious anoemia. Ottenberg and 
Rosenthal (1917) mention a count of 970,000 platelets in a case of 
pernicious ancomia after splenectomy. 


TilE COURSE OF THE IIUJIAK BLOOD-PLATELET COU>T AFTER 
SPLENECTO.MY 

Despite the fact that much interest has been taken in this subject 
recently, there are very few detailed records. I liavc found detailed 
charts of one case of acholuric jaundice reported by Dyke (1025); 
eight eases of splenic anremia reported by Dosentlial (1925) ; eleven of 
my orni scries (1928) ; three by Brock and Rake (1929), and tliree by 
»a OMaj (1931). A number of figures are mentioned by Spence (1D28) 
in his summary of the purpura cases. Lcschke and 'Wittkower (1926) 
gi\e ( etai ed figures of many purpura cases, and a few maxima in a 
variety of other conditions. 

hrom these cases, if ivc omit for the moment the purpura ones, as 
he hsures arc somewhat capricious, it may be stated generally tliat 
o owing splenectomy for ruptured nonnal spleen, acholuric jaundice 
and sidemc anremia, tlierc is a rapid clev.ition of tbe count, manifest 
in -4 hours, and progressing to a maximum in somewhere between 
no an t tree weeks. Tiien there is a much slower fall, an appro.rim- 
no } nonnal level not being reached for about 90 days or even longer. 

loren ter the platelets tend to remain rather on the upper side of 
norma , subject to variation such as might bo met Avith in normal 
pei^ns (infections, parturition, etc.). Tliis lias been my personal 
m ing in a total of twelve cases other than purpura ha'inorrhagica 
0 served for five years or over; the findings of the other observers 
mentioned fcein in fairly close agreement. 
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The height of the curve varies ; it is lowest as a rule in the purpura 
cases, and in tlie other types it appears to reach an average level of 
about 1,000,000 (maximum of observers quoted 1,600,000, Rosenthal; 
minimum, 624,000, Galloway). 

In purpura hajmorrhagica, as is now well knoAvn, the behaviour of 
the platelets is more irregular. Generally speaking, the rise would 
appear to be more rapid ; in two of my cases the count was quadrupled 
in six hours ; similar rapid increase has been noted by Myers, Maingot, 
and Gordon (1926). In another case, however, there has been no 
appreciable rise after seven years, although the patient has remained 
free from purpura. 

We may therefore conclude that following splenectomy for causes 
other than purpura hasmorrbagica the usual course is that the blood- 
platelets quickly rise, reach a maximum somewhere in the third week, 
have fallen to figures nearly but usually not quite normal in three 
months, and thereafter remain on the upper level of normal, subject to 
fluctuations from ordinary causes. 

THE ^U^'CTIONS OF THE BLOOD-PLATELETS 

The most obvious and important functions of the platelets appear 
to be in relation to blood clotting, whether extra* or intra-vascular, 
and to hromorrhagic disease. 

It is generally conceded that the platelets are at least of great 
importance in extra-vascular clotting, and that by their disintegration 
they provide material which in some way or other is intimately con- 
cerned in the production of thrombin or fibrin ferment. Blood deprived 
of platelets by various methods will not clot spontaneously, but does 
so on addition of platelets. (Cramer and Pringle, 1913 ; Lee and 
Vincent, 1914 ; Wright and Minot, 1917 ; Gichner, 1927.) Tait and 
Burke (1926) from direct dark-field observation considered that they 
saw fibrin threads arise in the track of spherules shot off from disin- 
tegrating platelets, and went so far as to suggest that the unruptured 
thrombocyte might be regarded as prothrombin. It has also been 
considered that the delay in coagulation in hamophilia is due to 
qualitative defects in platelets present in normal numbers, the pro- 
tlirombin being slowly liberated. 

Pickering (1928), however, would deny the primary role of the 
platelets, considering that the initial step in clotting is a physical change 
in the colloidal eqiiilibrium of the plasma, and Roskam (1927) and 
Feissley (1933) think that platelets arc only active in virtue of the 
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plasma aljsorl'cd on the surface. It is, of course, a puzzling thing that 
in purpura hfcmorrhagica (and other thrombocytopenic conditions), in 
spite of the virtual absence of platelets, the clotting time in vitro is 
noniial or nearly so ; it is also known that in animals bled at the 
licigbt of digestion, if the plasma bcdeplateletised by filtration tlirough 
charcoal or a Bcrkefeld filter (Cramer and Pringle, 1913), it still clots 
ra})itlly. Mills (1927) has also sho\vn that after protein meals the 
clotting time in vitro is shortened and the hlood-platclets sliow a more 
marked tendency to clump. (In respect of post-operative thrombosis 
he therefore suggests a low protein diet.) It would thus appear that 
blood can clot in the presence of minimal numbers of platelets, and 
that tlic products of protein digestion in some way accelerate the 
process, whether platelets he present oc not. It may be that this is 
normally a subsidiary mechanism ; clearly we are not yet in possession 
of all the factors concerned. 

“ In intra-vascular clotting the conditions and mechanism are 
different. IVclcli and Aschoff have shown that in the so-called static 
thrombi found in the veins of the lower limb, the cerebral shmses ami 
the auricles, the first step in the building of a thrombus is the adhesion 
of mas.se8 of platelets to the vessel wall. Progressive deposition of 
platelets goes on but fibrin docs not appear in the mass. Finally, when 
sufiicient sloiving of the blood stream has occurred, tlie peripheral 
blood column rapidly clots, forming a red portion of the clot consisting 
of a mingled mass of red cells, white cells, platelets, and fibrin similar 
to the extra-va.scular clot. The essential and primary fact in intra- 
vascular clotting is an alteration of the i)hy.sical relationship between 
the ves.'sel wall and tlie platelets. What <lctermine.s the adhesion of the 
platelets is not clearly known. While injur}* to the intiinn may cer- 
tainly cause it, sucli injur}* has never been convincingly shown in the 
static thrombi mentioned. The chief factors di.scusscd by Welch and 
Aschoff are the retanlation of the hIoo<l flow and increase in the number 
of jilutclcts." (Dawbarn, l^arlam, and Evans, 1028.) The above 
description of the method of fonnation of the intra-vascular clot has 
received experimental proof at the hands of RouTitrce and Shionoya 
(1027) in experiinent.s with an artificial circulation. 


THE BLOOD-rLATELETS IX BELATIOX TO CUXICAL THHOMBOSIS 
The factor of fluctuations in the platelets in the circulating blood 
has received some attention recently, because an increase in the platelets 
has been ob5cr\'cd not only after the specific operation of splenectomy, 
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but also after any operative procedure, parturition, and fractures. 
{Hueck, 1926 ; Dawbarn, Earlam, and Evans, 1928 ; AVillinsky, 1930 ; 
Galloway, 1931 (1) ; Brock, 1933.) 

The Liverpool work on this subject arose from the work of Rosen- 
thal (1925) on splenic anajmia, later to be discussed. Rosenthal 
correlated the fairly frequent occurrence of thrombosis after splenec- 
tomy for splenic anemia with a persistent elevation of the platelet 
count. This work appeared while the Liverpool workers were casting 
about for some new method of attack on the old problem of post- 
operative thrombosis and embolism. It was then found that after 
operations the platelets showed a considerable increase, usually begin- 
ning about the sixth day, reaching a peak on the tenth day, remaining 
high for a further few days, and becoming normal about the end of the 
third week. The degree of this platelet reaction varied ; it was in 
general proportion to the severity of the operation, but varied in 
different individuals with the same operation. It was shown to be 
unassociated with age, rest in bed, anjesthetics, loss of blood, or sepsis. 
It was pointed out that the period of the platelet increase, namely, the 
second week after operation, was precisely that period of time during 
which post-operative thrombosis and embolism commonly occurred. 
The same platelet reaction was observed after partxuition, especially 
by Ciesarean section, and fractures. Clotting time in vitro seemed to 
show a tendency to shortening during the platelet reaction. It is clear 
that the platelet reaction does not account for the inception of clotting ; 
if for any other reason clotting begins, its spread will obviously be 
helped by a thrombocytosis. A further factor in favour of thrombosis 
at this time is the increase of fibrinogen in the blood shown to occur 
by Allen (1927) ; while it is also known at any rate in pregnancy and 
tuberculosis that there is a reduced suspension stability of the blood. 
Hence, given all or most of these factors, there is a definite bias in favour 
of thrombosis, and the fact that it is relatively so rare after opera- 
tion, etc., is clear evidence of the adaptability of tbe defensive 
mechanism. 

It appears that the factor underlying the platelet reaction is the 
absorption of break-do^vn products following the inevitable trauma. 
As regards infections, Reimann (1927) has demonstrated the platelet 
reaction in convalescence from pneumonia, i.e. during the period of 
absorption of the exudate, and Brock (1933) has called attention to the 
frequency of thrombosis in advancing phthisis ; the occurrence of high 
platelet coimts and also of increased sedimentation rate in this 
condition are well knowm. 
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This tj'pe of platelet reaction is evidently not the same ns that 
after splenectomy, vliich is due to the oblation of the bulk of the 
platelet-controlling mechanism ; it is of shorter duration and usually 
mucli less marked, though some few of our post-operative coimts 
reached 1,000,000. It can only be ascribed to a stimulation of the 
marrow by unknomi break-down products, and in this sense, i.e. that 
of a physiological response to a stimulus, would appear to be inevitable ; 
it would not appear that there is any prospect of preventing or 
modifying it in any way. It is therefore apparent that the post- 
splenectomy curve is the resultant of a specific and a non-specific 
stimulus. 

It should be mentioned here that Evans and his co-workers have 
never sugge.stcd that there is anj’ direct rclationsJiip between the 
actual numbers of the platelets and the incidence of thrombosis. ^lany 
of the post-splenectomy series and some of the post-operative and post- 
partum figures showed very high counts without suffering thrombosis. 
It was contended that the time relations of the platelet reaction and 
the obscr\'cd clinical thrombosis were in such close agreement that the 
platelet reaction must be regarded as in some way or other of great 
importance. As illustrating that thromhosis does not depend on the 
mere height of the platelet curve, an unpublished case personally 
obser.'ed may be quoted. A multipara aged 47 was submitted to 
operation for a supposed ovarian cyst which proved to be a large spleen. 
It was removed ; no pre-operative counts were made. Tlic post- 
operative platelet counts from the 10th to the 305th day were : 


Day after operation. 
10th 
l3tU 
14th 
1 8th 
24th 
29th 
115th 
3G5th 


Number of pJntchts. 
• 1,850,000 

1.330.000 

1.289.000 

1.420.000 

932.000 

1 . 021.000 

949.000 

1,020,000 


This patient died from lobar pneumonia three montli.s after the 
last count ; no thrombosis occurretl at any stage in spite of tlie 
persistent thrombocytosis. 
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PLATELETS IN EEL^VTIOX TO SPLENECTOJIY 

To return to Rosenthal’s work on splenic anajmia. It seems clear 
that this is the chief type of splenic disorder in which thrombotic 
complications are common after splenectomy. Apart from the four 
cases occurring after splenectomy for pernicious anemia already men- 
tioned, and one case after splenectomy for purpura htemorrhagica 
mentioned by Lcschke and Wittkower (1920), I have not found any 
records in other conditions. Fatal mesenteric thrombosis, ascribed to 
an extension from the ligatured splenic vein, is mentioned as an 
exceedingly dangerous sequel by Wilkins (1923) ; also by Mayo (1925), 
Rosenthal (1925), Evans (1929, 1), Pemberton (1931), and Bryce 
(1932). Rosenthal also mentions systemic thromboses and Pemberton 
puhnonary embolism. The danger of post-operative thrombosis in 
splenic anajraia is, therefore, a very real one. 

At the present moment it must be admitted that we are very much 
in the dark as to the underlying processes involved in “ splenic 
anaemia.” McNee’s (1931) important investigations lead to the hope 
of eventual clarification, and at the same time point to the probability 
of more than one type within the group, with possibly difiering patho- 
geny ; as yet our knowledge does not permit of any clear pre-operative 
distinction. It is clear that sclerosis and thrombophlebitis of the 
splenic and portal veins is of frequent occurrence in “ splenic anaemia,” 
and it is tempting to think that such changes may be an important 
factor predisposing to mesenteric thrombosis. Pemberton’s recognition 
of oesophageal varices by X-rays and cesophagoscopy points to a 
possible means of pre-operative assessment of the extent of the obstruc- 
tion in the portal system which may prove of value. There can he no 
doubt that a successful splenectomy is the best, if not the only hope 
for the sufferer from splenic anajmia ; equally, he seems exposed to a 
definite risk of portal, or mesenteric, or other thrombosis which may 
be fatal. The problem is, can this risk be constantly associated with 
any specific pathological picture ? For instance, is it specially likely 
to occur in the presence of gross throrabophlebitic changes in the 
portal drainage area ? And have we any pre-operative means of 
estimating the probability of thrombosis 1 

In this connection Rosenthal’s work naturally excited great 
interest ; it lias already been mentioned how it gave rise to the dis- 
covery of the platelet reaction in other conditions. Disregarding 
pathological anatomy, Rosenthal suggested that two types of splenic 
antemia might he differentiated on the pre- and post-operative 
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Le]ia\'iour of tlic platelets. Jn one, wliicli lie called the thrombo* 
cytopeiiic, tl:c platelets were low before s])lencctomy, described a 
'* normivl ” cwxxa aftcrwanls, and tlic results were good. These 
patients slioucd subjective and objective e\'idcnce of Jjasmorrhagio 
tendency. 

Tn the other, the thronibocytbainiic group, tliere was usually a 
normal pre-operative count, but after removal of the spleen the jilate- 
lets renuured persistently elevated (one million and over) for montlis 
and even year.**. One of the cases died with widespread portal throm- 
bosis. and three suffered noii-fatal systemic tbrombose.s. This group 
showed i.feinateincsis, but no evidence of general lifcmorrhagic tendency. 

It is clear that the first — thrombocytopenic — type exists, and 
probably is the commoner. Ziegler (lt)14) suggested that in splenic 
anemia there vns an associated hajinorrliagic diathesis, and Trank 
(1917) referred to Splenojiatbio mit H}'poleukie mul Tliroinbopcnie.” 
In the.se cases there may be liaemorrhagcs from many sites, c.g. epi- 
staxis, bleeding gums, menorrliagia, and purpura. Jn a series of cases 
reported in 1 929, 1 found examples of all these, and noted in some cases 
prolongation of the bleeding time, and slight defect in the clotting 
time, in all these respects being in agreement nitli Boscnthal. It is my 
practice to make several platelet counts in order to be sure tliat the 
thrombocytopenia is permanent. 

Of ten cases of thrombocytopenic type personally obscr\’cd after 
splenectomy, none sufTered tlirombosis. Of five patients observed for 
three years or over, three have remained free from symptoms and 
Imve maintained normal platelet counts. One patient died three years 
after operation with recurrent bicniatcincsis ; another bad a single 
hrematemesis one year after operation. Both these patients showed 
normal or somewhat elevated platelet counts when seen after thts 
lucmatcmeses. Ilcematemesis alone, without bleeding from other site.'?, 
may be due to portal ob.stniction — which may be progressive in spite 
of s])lencctomy — and i.s not iiecc.ssarily evidence of general luemo- 
rrhagic tendency. Tour more cases (all under one year) de.scribcd 
nonnal platelet cun-cs and remain well so far. 

The only case of thrombocj'thiemic 1 ) 7)0 in my e.\|>cricnce died a 
month after splenectomy with n persistently elevated platelet count, 
and at autopsy it was found that throiubosi.s had spread from the 
splenic i:edicle into the superior mesenteric vein with gangrene of a 
loop of small bowel ; the portal vein remained i»atcnt. As this re.suU 
Was in ngreeinont with Uoseiitliars finding.«, it seemed reasonahle to 
suggo.st tlmt the throinhocytopcnic type offered tlic better operative 
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risk ; and tkat in the thrombocythsemic case operation entailed con- 
siderable risk, and should only be undertaken in full realisation of that 
risk. (Evans, 1929, 1). 

Recently Bryce (1932), in discussing splenectomy and thrombosis, 
reported tvro cases ■which do not clarify the problem. The first case 
apparently conformed to the recognised syndrome of splenic anfemia ; 
there was splenomegaly with ascites and (at autopsy) fine hepatic 
cirrhosis. There was a history of recurrent haematemesis, and the pre- 
operative platelet count was 38,000. This patient died on the tenth 
day after splenectomy ; autopsy showed recent thrombosis spreading 
from the splenic vein into the portal vein. 

The second case, as Bryce pointed out, was of more doubtful 
diagnosis. The spleen was large ; the blood picture showed anfeniia 
with apparently macrocytosis. The case is unfortunately scantily 
reported, and no pathological report of the spleen is given. Observed 
over five months the platelets fluctuated between 285,000 and 130,000. 
During this same period systemic thromboses occurred in the veins of 
both legs. Splenectomy was performed as a last resort, with misgi'v’ing 
on account of this thrombotic tendency ; up to four months later the 
espected thrombosis had not occurred, and the platelet coimt showed 
fluctuations ■within a range which could be considered “ normal.” 
(Maximum, 700,000.) This case cannot be accepted as a clear-cut 
thrombooythffimio splenic anaemia ; it is possible that the systemic 
thromboses had a purely local cause, though the pre-operative appre- 
hension of thrombosis can be readily understood. 

The first case, however, is important in showing that even an 
apparent thromboc}i:openic case may not be immime from fatal 
tlirombosis. It is clear that we have not sufficient data to be too 
dogmatic on the pre-operative criteria for the selection of cases. 
Bryce points out the complete lack of knowledge as to the possible 
correlation between the platelets and the incidence of throrabo- 
phlehitic changes in the portal system. This is a matter for the future, 
and it behoves all concerned ■with cases of “ splenic ansemia ” — 
physician, surgeon, and pathologist alike — to study their cases in the 
fullest possible detail. 

Meanwhile, it still seems reasonable to think that the case.? showing 
subjective and objective general bleeding tendency associated irith 
persistent thrombocytopenia offer the best operative risk. Even so, it is 
not possible to postulate complete cure, as is sho\ra by the frequency 
of later recurrences of hfematemesis, which may be due to progressive 
changes in the portal area and liver, the prime agent of which is 
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unaffected by the splenectomy. Further, if future events fail to con- 
firm the impression that thrombosis is a more or less inevitable sequel 
to splenectomy in the thrombocj’thrcmic case, we must be prepared 
to modify our opinion and not refuse the benefit of operation to such 
patients. In this connection, JIcNee (1931) and Bryce (1932) have 
suggested ligature of the splenic arterj' in place of excision of the 
spleen. This would have the advantage that there would be no starting- 
point of thrombosis in the splenic vein ; it might also be advisable in 
those cases presenting formidable adhesions. It is au experiment 
whicli would be of great interest ; the weak point seems to be that the 
patient with an enormous spleen would not be relieved of his tumour. 

A point which seems elementary, but which is nevertheless fre- 
quently overlooked, Is that whatever the type selected for operation, 
every effort should be made to get the patient into the best possible 
condition for operation. Many cases are very anroraic when first seen, 
but can be remarkably improved with rest, transfusions, and full doses 
of iron, ns in the inter%‘als between the hemorrhages the improvement 
of the anromia may be rapid. (Davidson, 1934.) It is reasonable to 
assume that if the patient’s general condition be improved, his pro- 
tective mechanism against clotting should also be improved. 

There is little to be said about the risks of post-operative throm- 
bosis in conditions other than splenic anicmia, ns they .seem to be quite 
rare. The cases after splenectomy for pernicious ancemia are now 
historical curiosities the odd case in pur]>\ira huMnoTthagica does not 
vitiate the excellence of the results in the chronic cases. In purpura, 
indeed, the chief risk seems to bo the opposite, i.e. failure to arrest the 
haimorrhagic tendency. In other conditions such as acholuric jaundice, 
rupture, cysts, syphilitic splenomegaly, etc., the risk is probably just 
that which might be expected after any major operation, and need 
never be regarded ns a deterrent. The fact tliat thrombotic sequels 
are so rare, in spite of the high platelet levels normally foimd, is further 
evidence that thrombocyto.sis ofanc is not sufficient to induce thrombo.«is. 
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CHAPTER Yll 

Splenic Diseases op StiROiCiUi Importance 

In- 

Rodney* Maincot 

(1) Anettrysm of the Splenic Artery. Only a few cases of aneurysm 
of tlie splenic artery have been recorded. Most of these were unrecog- 
nised during life and only discovered at post-mortem examination. 
Rupture frequently occurs, giving rise to a rapid, and often fatal, in- 
ternal hemorrhage. Literature only reports a few cases where a pre- 
operative diagnosis was made or where operation — usually splenectomy 
— was performed uith success. 

Sometimes arteTio-scleiosis, new growths of the body or tail of the 
pancreas, embolism, s)*phiiis, or trauma have been held to be respon* 
aible factors, but an investigation in the majority of cases has disclosed 
no cause for the disease. 

The rarity of the condition is evidenced by the fact that of oil 
aneurysm cases revealed at autopsy aneurysm of the splenic artcrj’ is 
found in only about 6 per cent. 

The sjTiiptoms may be vague, and mild epigastric upset may be 
the sole complaint until violent, sudden, and copious lucmonhagc 
proclaims the presence of a grav'c internal catastrophe. A pulsatile 
tumour situated to the left of the mid-line in the epigastrium, a bruit 
heard with the stethcscope, and splenomegaly arc unusual findings. 
Rupture of a splenic aneurysm may give rise to signs and symptoms 
similar in every rc.spcct to those of spontaneous rupture of the spleen. 

The treatment is ligature of the splenic blood-vessels at a site 
proximal to the aneurysmal dilatation, followed by remov-al of the 
aneurj-sraal sac and the spleen. 

(2) Splenic Abscess. Abscess of the spleen is rarely seen in cold 
and temperate climates. The frequency with which the spleen escapes 
abscess formation in infections in general is probably linked up nith 
its abundant content of phagocytic cells and its normal function as the 
scavenger of stray organisms entering the blood stream. Abscess may, 
SIS 
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however, develop during the course of any chronic or acute blood 
infection and in certain parasitic diseases. It may thus occur ; 

(а) In acute specific infectious diseases, the commonest being 
enteric fever. 

(б) In pyaemia ; here multiple abscesses are usually present. 

(c) In infective endocarditis. In this condition the breaking 
down of a septic infarct leads to abscess formation. 

(d) In injviries. 

(e) In pneumococcal septicaemia. 

(/) In certain staphylococcal infections, e.g. carbuncle and 
furunculosis. 

{g) In infections associated with gangrenous appendicitis, 
acute salpingitis, and any infection of a grave character, 

{h) In malaria. 

{%) In dysentery. 

{j) In relapsing fever. 

{h) In suppurating hydatid cyst of the spleen. 

The possibility of a splenic abscess must not be overlooked in cases 
of infection and in diseases peculiar to tropical and sub-tropical 
climates, accompanied by high temperature, repeated rigors, abdominal 
pain and tenderness, and local signs suggestive of suppuration in the 
left hypochondriac region and in the base of the left lung. 

In the early stages of splenic abscess the symptoms are vague and 
anomalous, there being no characteristic feature until the abscess has 
aitnmed a considerable size and has started to stretch the capsule of the 
spleen or has actually burst and produced a localised peritonitis in the 
region of the splenic bed. The condition being rare, the possibility of 
its occurrence is often forgotten. 

In all well-established cases the patient looks gravely ill, and there 
may be, and often is, anorexia, occasional bouts of vomiting, diarrhoea, 
asthenia, rapid loss of weight, rigors, and high temperature. Pain in 
the upper left quadrant of the abdomen is constant and severe, and 
respiratory movements of the left side of the chest may be restricted 
and painful. When the abscess is situated in the upper pole of the 
spleen, infection may spread through the diaphragm and give rise to 
pleurisy or empyema. The signs and symptoms in such cases at once 
suggest subphrenic suppm*ation or empyema. When the lower pole is 
principally involved, tenderness below' the costal marg^ may be 
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exquisite, guarding of the muscles of the left half of the abdomen may 
be marked, but especially eo in the left hypocbondiium and left post- 
renal angle, and there may be oedema and pitting on pressue in this 
area. 

A splenic abscess may burst : 

(fi) Between the convex surface of the spleen and the diaphragm, 
and become locaUsed as one form of subphrenic abscess. 

(6) Into the general j>etitoneal cavity, and give rise to a diffuse 
peritonitis. 

(c) Into the left pleural cavity, and produce an empyema. 

(d) Through the abdominal wall. 

(c) Into tbe stomach, colon, or jejunum. 

The follouing inve.stigations should always be made : 

(а) Examination of the blood. Tin's will include a leucocyte count, 
blood culture, AVidal test, etc. In all cases of splenic abscess there is 
leucocytosis, even wlien the patient b suffering from typlioid— the 
commonest cause of a splenic abscess. 

(б) Splenic puncture. A long needle is attached to a 10 cc. 
Record syTinge, and plunged into the spleen through the tenth inter- 
costal space in the mid-axillary line. During the puncture and sub- 
sequent aspiration the patient is instructed to liold his breath. The 
aspiration is performed as quickly as possible, as rcspiratoiy move- 
ments will cause movement of the needle uith possible damage to the 
spleen. The material uitlidrawn is submitted for pathological investi- 
gation. 

As a method of investigation splenic puncture is not to be lightly 
undertaken, as the risk of spreading infection to adjacent areas is not 
negligible. 

(c) Radiography. A straight X-ray will often show that the left 
cupola of the diaphragm is elevated and immobile on screening, and a 
suspicious shadow in tbe splenic region may indicate tbe position of 
the pus. 

Treatment. 

(а) Drainage of the abscess ; or 

(б) Splenectomy. 

Splenectomy is the best treatment if it can be pcrforme<l with 
safety. If, however, the spleen b firmly Iwund down by dense adhesions 
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and suppuration is extensive, the technical difficulties alone wll pre- 
clude removal of the organ, and drainage will have to be substituted. 
Again, if there are localising signs, such as redness of the skin and 
oedema in the subcostal region, if on splenic puncture pus has been 
located, or if the patient’s general condition is such as to prohibit an 
exploratory laparotomy, the abscess should be drained. , 

The position of the incision and the method of approach uill vary 
according to the site of the absce^. For instance, when the upper pole 
is involved and there is a possibility of intra-thoracic suppmation, the 
posterior transpleural route will be the one of choice ; whereas if the 
abscess is pointing, the incision should be made directly over it ; if 
pus is found, a drainage-tube should be introduced and secured to the 
abdominal wall by a stitch. 

In cases of doubt the incision should be made from the tip of the 
twelfth rib and extended upwards along the under-border of the eleventh 
rib. "When the incision has been sufficiently deepened the abscess cavity 
should be sought for and cautiously explored with the finger. 

(3) Cysts of the Spleen. These may be classified as follows : 

(o) Primary non-parasitic cysts. 

(i) single, 

(ii) multiple. 

(6) Dermoid cysts. 

(c) Parasitic cysts — hydatid. 

From a surgical point of view cysts of the spleen are relatively 
unimportant. 

Single cysts are exceedingly rare and occur cliiefly in yoimg adults. 
Such a cyst increases slowly in size, until eventually it may assume 
enormous proportions and may be mistaken for a hydronephrosis, an 
ovarian cyst, or a cyst of the tail of the pancreas. The majority of 
these cysts are due to trauma— haemorrhagic cysts of the spleen, 
but in certain cases they may possess a wall of fibrous tissue and may 
be lined with columnar or cubical cells. These cysts may he filled 
with clear, serous, or creamy viscid chocolate-coloured fluid, streaked 
with yellowish flakes of cholesterol. Clinically they cause little or no 
inconvenience apart from the pressure occasioned by their increase 
in size. 

There are two varieties of multiple cysts of the spleen : 

(a) Polycystic, i.e. the spleen is riddled ^\^th numerous small cysts, 
■with a similar accompanjdng condition of the kidneys and liver. The 
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number and size of such cysts is always much smaller in the case of tlic 
spleen than in the primarily affected organ, the kidney. 

(6) A condition in which small multiple serous cysts occur and are 
found accidentally at exjdoratory laparotomy or at autopsy. They 
arc of no importance, probably congenital, and are not associated wth 
poh'cystic disease. 

Dennoid cysts of the spleen are rare and call for no special comment. 
Hydatid cysts may occur in any part of the body, and are occasion- 
ally found in the spleen. 
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Exploratory puncture should not be performed where the presence 
of such a cyst is suspected. Splenectomy is the ideal operation if 
there are no adhesions, or where, if present, they can be dealt with 
without difficulty and without danger of rupture of the spleen. If 
extensive adhesions render mobilisation of the spleen impossible the 
wisest and safest procedure is to anchor the cyst to the parietes, and 
then, after injecting it with formalin, to incise it and drain away its 
contents. 


(4) New Growths of the Spleen. These are also strikingly uncommon 
and may be classified as : 


(o) Innocent. 

(i) Fibroma. 

(ii) Lymphoma. 

(iii) Hajmangioma. 

(iv) Lymphangioma. 

(6) Malignant. 

(i) Primary. 

(ii) Secondary. 


(ii), (iii), and (iv) are often difficult 
to distinguish from true sarco- 
mata. 


Unlike the liver, the spleen is very rarely the seat of secondary 
carcinomatous deposits. It is difficult to explain the reason for tliis, 
although it is conceivable that malignant cells become “ phagocyted ” 
before they can multiply, much in the same way as the red blood- 
corpuscles are removed from the circulation by the splenic pulp. 
Primary malignant tumours arc seldom seen, but when they occur 
they are usually sarcomatous. 

Pathologically it is sometimes difficult to determine whether these 
sarcomata are, in fact, lyrapho-sarcomata or endotheliomata. 

It is very doubtful if primary carcinoma of the spleen ever occurs. 

Up to 1929 Tasker Howard collected 116 cases of primary sarcoma 
of the spleen. The ultimate results of splenectomy for sarcoma were 
shouTi to he unsatisfactory as the majority died of metastases within 
eighteen months. Some unexpectedly good results did, however, 
follow removal of the spleen. 


(5) Tuberculosis of the Spleen. This may be primary or secondary. 
Tuberculosis of the spleen is often seen in cases of general tuberculosis, 
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the spleen in such cases usually being moderately enlarged and studded 
with numerous grey miliary tubercles, most marked beneath the 
capsule, which may, in prolonged cases, grow by fusion into small 
discrete yellow areas o! caseation. Seldom is there time for softening 
and liquefaction to occur. At autopsy healed tubercles are found in 
the organ comparafivcly frequently in cases in which tuberculosis 
has occurred elsewhere in the body. 
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Vtimary tuberculosis of the spleen is rare. There may be one 
solitary abscess, but it is more usual to find tlie spleen riddled with 
small b^eaking-do^\^l caseous masses. A few cases of primary 
tuberculosis of tlie spleen treated by splenectomy have been 
described. rolyc}'tIuTmia has been a marked feature in some of 
these cases. 

(G) SyphiUs of the Spleen. The spleen may show evidence of 
infection with spirochreta pallida in : 

(a) Congenital sj-philis. 

{h) Acquired sjqihihs. 
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In congenital syphilis there may be a diffuse splenomegaly due to 
interstitial splenitis, or multiple gummata may he present. 

In the secondary stage of syphilis the spleen is frequently enlarged 
as a result of diffuse interstitial inflammation of the organ. The 
enlarged spleen is seldom felt, but in this connection it should be 
remembered that the organ -will not be palpable until it is at least 
Uvice its normal size. The degree of splenic enlargement should not 
be gauged by percussion, as this alone is always an unreliable 
method of diagnosis. 

In tertiarj^ syphilis the spleen may be enlarged as the result of 
interstitial changes or the formation of localised gummata. In this 
stage the signs, symptoms, and blood pictures may closely mimic those 
of splenic anemia ; in fact, it may be impossible to differentiate 
between the diseases until the spleen has been removed and subjected 
to microscopical investigation. 

Too much reliance must not be placed upon serological tests in 
mabing a differential diagnosis between splenic anaemia and syphilis 
of the spleen, as the IVassermann reaction may, in an undoubted case 
of tertiary syphilis, be either positive or negative. The blood 
.picture in cases of gumma of the spleen usually shows a secondary 
aneemia. 

Treatment. Anti-syphilitic measures in cases of syphilitic spleno- 
megaly should be persevered with for as long as possible. In 
anomalous cases of splenic enlargement which do not conform to any 
kno^Mi type, a short intensive course of anti-sj'philitic treatment should 
also be given a trial, as some of these cases may respond to such 
measures. 

In intractable cases, and especiaffy in those where the assermann 
reaction is persistently positive in spite of a carefully planned regime 
of treatment, and in which the patient, in addition to suffering from 
splenic enlargement, is anscmic, debilitated, and obviously retro- 
gressing, splenectomy should be undertaken as advised by W. J. Mayo. 
3Iayo has recorded 10 such cases, 6 of which showed a remarkable 
improvement after splenectomy, the Wassermann reaction, which 
before was persistently positive, speedily becoming negative, and the 
patients being restored to apparent good health. 

(7) Malarial Splenomegaly. In the tropics malaria is by far the 
commonest cause of splenic enlargement. Splenectomy has been 
performed for malarial splenomegaly in a considerable number of cases 
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in the past, the re^isons for advocating removal of the spleen being as 
follows : 

(а) Tlie large size of the organ and its liability to injury. The 
mortality follo^nng operation for ruptured malarial spleen is over CO 
per cent. 

(б) Enlargement of the spleen associated with undue mobility. 
Here excision was undertaken to forestall torsion of the pedicle, or 
the tendency of the spleen to rupture, either spontaneously or as the 
result of some injury. 

(c) As advocated by Jonnesco, to remove a possible breeding 
ground for the parasites in intractable and long-standing cases which 
show no response to medicinal treatment. 

Many “ malarial spleens ” which liavc failed to respond to anti- 
malarial treatment arc now knouTi to have been duo to kala-azar. It 
must be a very rare thing indcc<l now to have to remove a spleen for 
malaria alone, c.xcopt of course in cases of rupture, as medicinal treat- 
ment, combined with radiation, will often prove successful. 

The mortality for si)Icncctomy will bo found to vary' uatbin mde 
limits, according to whether the organ is fixed by adhesions of 
whether it is mobile ; in the former condition tlio mortality is over 
CO per cent, whereas in the latter it i.s only about 5 per cent. 

(8) ]Yan(lering or Floating Spleen. This is a rare condition, as 
shown by W. J. Jlayo, who reports tlmt of C-IG splenectomies performed 
up to 1934 at the Jlayo Clinic only two were for wandering spleen. 
The causes of this condition may be ; 

(а) Congenital. Here the ectopic position of the spleen may he due 

to absence of the supporting pbrcnico-colic ligament. Occasionally the 
spleen may be situated in a rclroperitonoal position, or in the thorax 
ns in congenital diaphragmatic hernia. 

(б) Injury. As n result of direct or indirect injury' the sus- 
|>ensory ligaments of the spleen may tear or become stretched and 
elongated. 

(c) Splenomegaly. Here the weight ol the spleen may stretch 
the supporting jKjritonc.al folds and the organ becotne unduly 
mobile. 

(d) Visceropto®!?.. It is very doubtful, however, whether this is a 
predisposing cause. 
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The spleen may wander : 

(а) Into the thorax in cases of diaphragmatic hernia. 

(б) Into any part of tJie abdominal cavity, showing a predilection 
for the left iliac fossa. 

(c) Into the hollow of the pelvis : or 

(d) Even into a large hernial sac. 

In the migrations of the spleen the following complications may 
occur : 

(а) Twisting of the pedicle. 

(б) Engorgement and consequent enlargement of the spleen. 

(c) As the result of (b) hjcnioirhagic cysts may form in its substance 
and the spleen may undergo cystic degeneration. 

(d) Atrophy of the spleen. 

(e) Other organs may become involved as the result of pressure or of 
twisting. 

{/) “ Dislocation.” The movable spleen is said to be “ dislocated ” 
when as a result of localised chronic peritonitis it becomes fixed in an 
abnormal position and remains so. 

Clinically there is usually no difficulty in recognising the condition, 
as the wandering spleen has a characteristic shape and generally lies in a 
superficial position. It can often be coaxed bach into its original 
position in the abdominal cavity. Occasionally, however, it may be 
mistaken for : 

(а) A uterine fibroid with a long pedicle. 

(б) An ovarian cyst or growth of the ovary. 

(c) A pregnant uterus. 

(fZ) A polycystic kidney. 

(e) Hydronephrosis. 

(f) Carcinoma of the stomach or of the splenic flexure. 

The symptoms are usually mild and may include a dull ache in the 
epigastrium from engorgement, flatulent dyspepsia from the dragging 
on the stomach, pressure effects, and a variety of symptoms aldn to 
those of movable kidney. 

ANTien torsion of the pedicle occurs the symptoms are acute and may 
resemble those of a severe abdominal catastrophe. There is sudden 
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acute agonising abdominal pain, prostration, vomiting nnd distension; 
in fact, a combination of sjTnptoms frequently seen in a case of twisted 
ovarian cyst or acute hfcmorrhagic pancreatitis. A diagnosis may be 
impossible until tlie abdomen 1ms been1)pcned. 

Tbe acute symptoms arc due to the thrombosis of the blood-vessels 
of the pedicle which have long been twisted, rather than to rotation of 
the pedicle itself which, as a rule, is a slow process. As soon as the 
blood-vessels in the pedicle thrombose, tbe spleen becomes a massive 
infarct, and localised peritonitis ensues. It may, in addition, become 
gangrenous, slougli, or produce a localised abscess or generalised 
peritonitis. 

Treatment. Splenectomy is the approved treatment for movable 
spleen with complications, such as torsion of the pedicle, and is also 
recommended by most authorities for uncomplicated cases. A few mild 
cases have been treated with abdominal supports or by splenopexy. IVc 
arc, however, averse to these methods and would recommend splenec- 
tomy a.s the operation of choice in all such cases os soon as the condition 
is rccogni.^ed, as it is usually only a matter of time before complications 
develop. 

(0) ton Jaheh's Disea.<ie—Pscu(h-Le\thamic oj Injants, 

It is now geiicrally accepted that von Jaksch's anrcn\ia is not a primary 
splenic disease or blood disorder, nor arc there valid reasons for viewing 
the condition as a hybrid form of pernicious anmmia, leuka 2 mia, or 
Bauti’s disease occurring in infancy or childhood. It is rather a form of 
secondary anmniia associated with splenomegaly. Cases occur diinng 
the first two years of life, especially about the end of the first year ; but 
the condition is rarely seen before six months or after the age of three. 
It results citlier from a lack of suitable food, vitamins, and fresh air, 
from congenital sjqibilis, or a.s a sequela of certain infectious disease.s, 
notably measles. It mayari.ee from a dcLilituted condition or a nutri- 
tional disease such ns rickets, which is undoubtedly the most significant 
factor. Thus rickety cbihlren often have enlarged spleens and a second- 
ary aniemia conforming to the von Jnkscli type. When these ca'^es are 
cure<I by medicine, dieting, and phj’sio-therapy, the spleen Tctrogres.scs 
and the blood picture slowly reverts to normal. It is usual for such 
cases to rosjiond well to treatment. 

In infancy and childliood any aiupinic condition is likely to be 
nssocintetl with splenomegaly. It is to be remembered, moreover, 
that the relative size of tbe organ is greater during the first few years of 
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life than in the rdult. The splenic enlargement may be explained by 
the fact that during foetal life the spleen is an important haematopoietic 
organ, and that where anaemia occurs in infancy or childhood the spleen 
again resumes this fimction, while at the same time retaining its power 
to destroy effete, inunature, or anaemic erythrocytes. "Hiis heavy 
augmentation in function is responsible for the increase in size of the 
spleen. 

The blood pictures obtained in this disease \vi\\ vary considerably, 
at one time closely mimiching those of pernicious ansemia, while 
at another time resembling the myelocytic or lymphocytic types 
of leukaemia. Usually, however, the following findings will be 
recorded : red hlood-corpuscles= 1,000, 000 to 2,000,000 ; white blood- 
corpuscles=20,000 to 100,000 ; haDraoglobm=20-30 per cent (the 
hjemoglobin percentage is usually very lou'); andthe anaemia of secondary 
type with colour index=0-5 to 0-7 ; differential count=l 3 miphocytes in 
very large numbers, a few myelocytes, and an occasional megaloblast. 
Normoblasts are found in all cases, and there is usually anisocytosis and 
polychroraasmia. 

Clinically, the spleen is felt to be greatly enlarged — it is smooth, hard 
and not tender, while the swollen liver may extend two to three finger- 
breadths below the costal maigin. The lower half of the abdomen is 
protuberant. There is no evidence of ascites. The lymphatic glands 
may he slightly enlarged, but this is not a constant feature. 

Treatment. Sledical measures such as a nutritious diet rich in 
vitamins, the liberal administration of iron and arsenic, and ample 
fresh air and sunshine, will often effect a cure. Blood-transfusions may 
be efficacious. Deep X-ray treatment is of no service. Splenectomy 
has been performed for this disease but in my opinion operative inter- 
ference is only indicated where doubt arises as to the true pathology of 
the splenic tumour or where, in spite of prolonged and thorough 
medical treatment, the child becomes gradually worse and there is no 
diminution in the size of the spleen. Splenectomy presents no technical 
difficulties and is associated with a low mortality — about 8 per cent. 

(10) Thrombophlebitic Splenomegaly. This may be a primaiy or a 
secondary condition in which the splenic vein or the portal vein and its 
branches are the seat of chronic endophlebitis accompanied by throm- 
bosis and splenic enlargement. \\Tien the disease complicates 
splenic anamia it is said to be secondary ; the etiology of the primary 
cases is still very obscure. 
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The clotting wliicli occurs in thesplenic or portal veins is thought tobe 
secondary to the phlebitis, as in nearly everj’ instance chalky plaques 
or other signs of degeneration are found in the wall of tlie thrombosed 
vein. The thrombus itself, which may either be recent or old, fibrotic or 
calcified, may completely block the lumen of the vein ; or it may be- 
come tunnelled, permitting of a precarious circulation. The spleen is 
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of enormous proportions, in fact some of the largest spleens on record 
have been seen in connection with this disease. Microscopically there 
is an immense increase in the splenic pulp and a generalised fibrosis. 
At oj)enition, in all ca«es of sjilenomcgaly of doubtful })atholog}' and 
ii; ca‘>os of splei\ic ancemin, the splenic ami jiortal veins hliould he 
carefully examined for any signs of phlebitis prior to the jjcrforinance 
of splenectomy. II phlebitis is found to be present in the splenic vein, 
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as large a segment as possible of the diseased venous channel should 
he excised, together ■with the spleen. 

The condition is often overlooked o™g to the difficulty of diagnosis, 
hut doubtless many more cases would he recognised if at operation more 
care were taken in palpating and inspecting the splenic vein. After 
operation the enlarged and thickened venous »stumps of the splenic 
pedicle should in all cases be subjected to the closest scrutiny for 
evidence of endophlchitis. 

Splenectomy is indicated for thrombophlebitic splenomegaly, 
but the operation will be forniidable and associated mtb considerable 
risk owing to the presence of numerous adliesions which bind the spleen 
to the diaphragm and adjacent viscera. The vasa brevia are ballooned 
and friable to a degree, and these vessels ndJl have to be individually 
isolated and secured before proceeding with the mobilisation of the 
spleen which is always a difficult and hazardous procedure in such cases. 
This is followed by the careful separation and double ligature of each 
blood-vessel in the main splenic pedicle before the spleen itself is cut 
adrift, 

(11) Splctiomegalic Cirrhosis. Splenomegalic cirrhosis may closely 
resemble Banti’s disease, but it runs an acute instead of a chronic course, 
and instead of a leucopenia as in Banti’s disease there is nearly always a 
moderate leucocytosis. 

The rationale of the operation of splenectomy in these cases is not 
only to remove a focus of disease, i.e. the spleen, but also to produce a 
very marked reduction of the blood in the portal circulation, a quarter 
of wliich is ordinarily computed to come from the spleen, and to ease the 
burden which is imposed upon the already overtaxed and damaged 
liver. This affords the hepatic cells some respite and grants them 
opportunity to display their unmatched powers of regeneration. 

As these patients are anjemic from repeated hsemorrhages, debili- 
tated, and s\iffering from the effects of a serious auto-intoxication, it is 
not surprising that the mortality from splenectomy in such a condition 
is high, and that the results of this operation, even when combined with 
omentopexy, are discouraging. As medicinal measures have little or 
nothing to offer in the way -of amelioration or cure, removal of the spleen, 
hazardous as it may be, should be advised, except in those cases which 
present hopeless operative risks. Une^ectedly good results will 
occasionally follow and justify this bold policy. 

After excision of the organ the ascitic fluid is completely evacuated 
by suction, and a modified Talma-Morison operation is performed. 
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Drainajre of the abdominal cavity is not advised as this u-ill almost 


invariably give rise to peritonitis. 
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(12) Gaucher^s Disease. 
This interesting disease, wnth 
its obscure mtiology, was 
originally described by Gaucher 
in 1882. He regarded the 
condition as a primitive epithe- 
lioma of the spleen. It was 
later thought to be an endothe- 
lioma. Manclelbaum and 
Downey (1910), as a result 
of exhaustive research work, 
founded the present conception 
of the disease as being due to 
some metabolic disturbance. 
It was Lieb and Epstein (1924), 
however, wlio by chemical 
analysis of the spleen demon' 
strated that the lipoid nature 
of the Gaucher suWance was, 
in fact, kerasin ivhich belongs 
to the cerebrosides. The disease 
is now regarded as being due 
to disturbances in lipoid meta- 
bolism, in which an abnormal 
substance — kerasin — is de- 
posited in certain cells (Gaucher 
cells) of the reticulo-cndothelial 
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sj-stem. 

Tiie many important fea- 
tures of this disease may ho 
grouped under the following 
headings : 


(o) The onset. The onset is insidious, there being no .sign of the 
disease at birth. The niajoritv of the children arc well developed and 
healthy, and progress along normal lines. The first indici\tion of the 
disease may be tlic presence of enhirgemciit of the 8j)Iecn which may be 
accidentally discovered. The disease may commence during the first 


months of life, or may he first noticed as late as tiie third, fourth, or 


fifth decade. 
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(6) The course may be acute in cMldren, but it is, as a rule, chronic 
in adults. In the average case the condition is slowly progressive, but 
there are instances where the patient has lived for twenty years or more 
after the disease was first discovered. 


(c) Sex incidence, 
males in the proportion 

(d) The disease is 
congenital and familial. 
In about one-third of 
the cases examined by 
Professor Ludwig Pick, 
a great authority on 
the subject, several 
members of one genera- 
tion were affected, but 
the disease was limited 
to this generation only. 
As many as four cases 
in one family have been 
reported. So far as is 
known, no instance has 
been recorded of the 
disease being transmit- 
ted from parent to child. 

(e) Splenomegaly. 
The spleen undergoes 
a slow'ly progressive 
enlargement until in a 
late stage it may fill the 
greater part of the ab- 
dominal cavity. Some 
of the largest spleens 
ever seen belong to this 
group. The micro- 
scopical appearances are 
characteristic and are 
described later. 


The disease is commoner in females than in 
of two or three to one. 
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(/) The liver is moderately enlarged, and as the disease advances 
this enlargement progresses. The liver rarely assumes great proportions 
or extends to more than three or four finger-breadths below the costal 
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margin. After splenectomy the cnlai^cment of the liver may remain 
stationary for years, and in a few cases some retrogression has been 
noticed. There is no ascites. 

(g) Blood clianges. There is usually a moderate hj’pochroniic 
anemia. Lciicopenia, due to diminution in the polpnorphonuclear 
leucoc\'tcs or lymphocj’tes, is stated to be a constant feature. It is 
certainly present in the majority of cases, but not in all. After splenec- 
tomy there is frequcntl)' a Icucocj'tosis. This is well sho^^m in the case I 
have described in which the white blood cells rose from 2,200 imn\c- 
d lately before operation to 1 1 ,000 sbe days after splenectomy, and nearly 
three years later a white count of 15,000 was recorded. Throinbo- 
cytopenia is present in unsplencetomiscd cases. After removal of the 
spleen the platelet count mounts rapidly, often to a normal figure, as I 
liavc shown. Tliis pre-operative platelet deficiency may in part account 
for the hemorrhages from the gums, purj>ura, and lieniaturia which 
arc so frequently seen. After splenectomy such bleeding is very rare, 
and the blood picture show's an all-round improvement. 

Tliero may abo be, as Potter and McRae have show'n, a tcinporarj’ 
remi''sion of tlio disease and improvement both in the blood and in the 
general condition of tbc patient following the admimstration of liver 
extract. 

Tlie characteristic Gaucher cells have never been demonstrated in 
tbc blood stream at any time, although they have been obtained from 
the spleen by puncture, or from the bonc-marrow' — especially of the 
tibia and sternum— •through a small trephine hole. The material 
obtained on splenic puncture will often show quite clearly, in fresh or 
stained smears, the large typical Gaucher cells. 

(?i) Pigmentation of the sVin. A peculiar, diffuse or blotchy jng* 
mentation, limited jirincipally to the face, neck and hands, imparts a 
gre}*i«h or ycllow-bro^vn to ochre tone. All the.se pigmentations, os 
Pick has shown, arc exjircssions of n general liumiochromatosis which is 
constantly prciont in Gaucher’s disease, and wliich becomes more 
nmrked as the di«ease progrc.s.ses. 

(i) Pirigiiccula-like thickenings of the ocular conjunctiva?. There 
may he brownish-yellow, wedge-shaped thickenings of the sclerotic.®, 
but this condition was only present in some 20 per cent of all tlie 
recorded ca®e.s, and w.i.s absent in the case I shall jiresently closcrihc. 

[j) Bone change®. Tbc skeletal changes observed in O-auchers 
(li«e.s'5e arc : 
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(i) Thickening of the shafts of the long bones. In the femur, 
however, skiagrams may show a punched-out appearance 
in the lower end. 

(ii) Localised swellings over the bones. Such swellings may 
closely resemble osteomyelitis or a superficial abscess. 
The majority of such swelling have been operated upon 
as cases of osteomyelitis, and the true patholog}’ of the 
condition has been overlooked. 

(iii) Pathological fracture. 

(/t) Nerve symptoms. Ciiildren suffering from the disease are 
prone to spastic irritative contractions and tremors of central t3'’pe. 

(?) Lymphadenopathy is exceedingly rare. A case, however, was 
recorded in which a diagnosis was made after excision and biopsy of 
an enlarged inguinal gland which contained Gaucher cells. 

(m) Disturbances of the organs of internal secretion. Such dis- 
turbances, as noted by Norbcrtenzcr, are by no means infrequent. 
Cases of dwarfism, infantilism, and general dystrophies, have been 
seen in association with Gauchor’s disease. Enzer considers that the 
reports of Gaucher’s disease show that examinations of the brain 
have been neglected, and that in view of the relationship of Gaucher’s 
disease to lipoid metabolism, important changes may be present in the 
brain. 

(n) Causes of death : 

(i) Cachexia. ^ 

(ii) Rapidly progressing anjeinia and h®morrhages. 

(iii) Litercurrent disease. The commonest lethal intercurrent 
disease in infants is broncho-pneumonia ; in adults pneu- 
monia, tuberculous disease, and cancer. 

(iv) Splenectomy. The mortality of splenectomy for Gaucher’s 
disease is about 20 per cent. 

(o) Differential diagnosis. A diagnosis vtU often have to be 
made from : 

(i) Splenic ana}niia. 

(ii) Acholuric jaundice. 

(iii) Hanot’s biliary cirrhosis. 

(iv) von Jaksch’s anaemia. 

(v) Leukaeinia. 



800 


POST-GRADUATE SURGERY 


(;;) Yen' feu* sjnnptoms are present until the spleen 1ms increased 
considerably in size. 

[q) Pathological features. The outstanding feature of the disca^ 
is the prc.sencc of Gaucher «•!!« which are found in the Malpighian 
bodies, in tlic venous simi-ses of the spleen, in the bone-marrow, and 
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together in an irregular network. The wTinkles are the remains of 
the spongioplasm in the interstices of which the Gaucher substance 
(kerasin) is stored. 

The nuclei may be single or multiple, more often than not numerous, 
even as many as twenty sometimes being crammed into one cell. 
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(r) Incidence. Potter and McRae (1933) state that the total 
number of reported instances of the disease, including two of their 
own, is now over 100. Splenectomy has been performed in a large 
number of these reported cases with a mortality of about 20 per cent. 

(s) Value of splenectomy. Professor Ludwdg Pick, in an authori- 
tative and comprehensive article in the American Journal of Medical 
Sciences (1933), as a result of his extensive experience, offers the 
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foIlovriDg important condnsions with regard to tie value of splcr.ee- 
tomy : 

\ AU'E OF SpLLVECTOMY. Here opinions differ. In a recent compilation a col 
.nconsKlerall. numiter of cases, ll-ff per cent, did not sur%'ivc the splenectomy. It is 
admittcfl that m a number of the cases there is an improvement in the general nutrition 
and the condition of the blootl and a dkappearance of the hemorrhagic diathesK On 
the other hand, it may be emphasisetl that in other cases tho disease process itwlf 
progresses and that tho involvement of the .sfrclela! system, as I have stated, become 
evRient only after the splenectomy. Since the spleen, in the course of (biuchers 
<lise.ise, rapre-onts solely or almost entirely an organ depot, its cstiriiation c.m. in rav 
opinion, have no mnuenee on the pnices,. There h. therefore, no ratiomal indicatio’n 
or Its removal. The s_\-mptom.itic indication is another matter. In casc.s of cspccbllv 
severe anemia, hemorrhagic dLithesis or where there is a particularlv large organ, 
splenectomy may be indicated. However, the progfto.sia'of the opejition kcomes 
'ors m jus t !e<o ca«es of se\ere anemia and copious heraorrlioges, because of the 
|j..ur Koncml conditio,, of the patient. Radio, hcn.i.j- of tho mlcon I,. a, al.o been tried 
he .plenie enlarcenient may l,c diminidinl l.y tbis mean., but tbere is no noticcaMe 
inniienre upon the courso of the disease-.” 


In \-ieiv of the rarity of Gaiiclier's disease the case which I saw in 
corisultatjon nitii my colleague. Dr. Bernard Myers, at the Royal 
a er oo Hospital, and upon which I subsequently performed splenec- 
tomy (1931), although described elsewhere [iMcdical Press and Circular, 
unc -8, and July 5, 1933) is, in my opinion, worthy of further rerfe^* 


“8"*^ two years seven months, was 
_ on September 8th, 1931. Uisfery: This case was admitted for 

first n< 'f*'‘^^^*?^tion bocaixsc of n Icft-sjded aUlominal swelling which was 

first n»t,c«l at four months of age. An im|>ortam obser^•ation in the clmic.,1 hidorj- 
stfv-, *? I abdominal tumour at first varied in siae, but latterly grew 

W/.L. ^ hi*torj- was negative, and as far ns could be ascertained there 

nr rni ^ bimj'Iy who had tuffered from ** abdominal tumours ” 

.arged spleen. Broncho-pncJimmiia in Xovember, 19,30 \vas the onlv past illnevt 
iTrl" . t ' w"" one of which was verj* 

?ere n1w^"r other forms of hirmorrhage. The motions 

had fltw in colour, but there bad been no jaundice. The child's complexion 

der.fnr it brown. Although the appetite varied, 

devdopment was apparently proceeding on normal lines. 

wftstinJ^rT»!"^^*^i f^tient was very pale and waxen; there was considerable 
htnA Tt although the scicrotics were pale 

1. Ju f this being si>ecialiy marled on the loft 
iDfv n-At tumour could be felt oempying the left half of the aWomen and rpread- 
nofel into the right iliac fossa. The margin of the tumour wa* 

M.Ill The enl.,rg«l spWn could be pu-hed 

S f Z , Th'- bver was enlnrgn! three 

in It, rr* * '** margin. There w.is no clinical evidence of free fluid 

in the aMomen. The unne «a.s normal. 

-V.ime™, eeami„„,„„ 

op™t,.,„. f,. sc pr rent on 
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admission, and 16 per ccjit on the day before operation. No pre-operative blood- 
transfusion.s were given. The Wassermann reaction was negative, and the bleeding 
time was over six mmntes. Clotting time was normal It will be seen that six days 
after the operation the hfcmoglobin was 21 pet cent, from which it gradually rose to 
75 per cent within seven months, and neatly three years later it was 97 per cent. 
Shortly after operation the bleeding time was seven minutes. Whereas there had 
been a thrombocytopenia, after operation the platelets became numerous. 

Soon after admi-ssion it was realised that the child Tias rapidh- going downhill, and 
tliat splenectomy offered the only prospect of amelioration or cute. Desperate as the 
condition was, the operation was performed on September 17th, 1931, under a general 
anaesthetic. This proved to be a simple and straightforward undertaking. The spleen, 
although very large and weighing 39 oz , was easily delivered through the abdonunal 
wound, and the whole operation occupied on|j' ten minutes. There was no post- 
operative shock. The patient developed broncho-pneumonia and was seriously ill 
for a few days, but subsequent to recovery from this her progress was rapid and 
uneventful 

Neatly two years later she was again admitted to hospital with a peculiar soft 
fluctuating tumour which was silualeil on the inner aspect and at the junction 
of the middle and lower thinls of the right thigh TIus tumour was about the size 
of a golf hall and was red and painful. The child did not appear to be unduly ill 
and the temperature was only slightly raised. It was thought to lie a ■' cold abscess,” 
or a subperiosteal abscess of low grade infection The tumour was incised and its 
contents evacuated. It appeared to originate from the hone, s\hich was sbghtly 
eroded. The walls of the abscess and the portion of bone involved were curetted 
and the space uas packed with gauze soaked in eusoi. 

The wound healed very rapidly and cau«ed no inconvenience. Some of the material 
collected from the wound, and presumably from the marrow, showed, on microscopic 
examination, the typical foamy Gaucher cells. The pre.scnce of these cells does not, 
however, necessarily imply that the primarj' lesion here was not a localised osteo- 
myelitis, as Gaucher cells are frequently foond in the marrow of the shafts of the long 
hones in cases of Gaucher’s disease. 

^Vhen examined on 15/3/34 she was looking very well There had been considerable 
constipation of late. There were no complaints of pains in the bones, no haemorrhages, 
and her complexion was good. The liver had gmtvo larger and extended to the 
umbilicus. 

The details of the blood count performed on 15/5 '34 are recorded on the accom- 
panying table, and show no amenjia, leucocytosis, and numerous platelets. 

“ jRepori on the Spleen. ^VeigLt when received at laboratory shortly after removal 
was 39 oz. The surface of the spleen was smooth, and the capsule not specially 
thickened. A few small old infarcts were seen, but no recent ones. No major adhesions 
had been formed. On section the organ appeared rather tough, and contained exten- 
sive zones in which the normal colour was replaced by a slaty-pink. The most striking 
feature of the microscopical sections was the replacement of large areas of the pulp 
by lai^e relatively solid masses of cells of the Gaucher tj’pe. (.?ee fig. 4<8.) Some 
of these cells exceeded 30 p in diameter, and were multmuclear. They stained 
very faintly, and their protoplasm had often a decidedly reticulate appearance. They 
did not appear to stain with either Sudan III or osmic add. It was not possible to 
examine them by polarised light. Apart from the solid masses of cells, a few free 
gronps were seen within the sinuses. The spleen itself was congested. The Malpighian 
bodies were apparently not hypertrophic.” (F. A. Knott.) 



A Case op Gaucher’s Disease.— Report on Blooo Examinations (F. A. IvNorr) 
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(13) Sphnic Ancemia — BaniVs Disease. These titles are often used 
interchangeably, but it is more usual in this country to reser\'e the 
term Banti’s disease for the later stages of splenic anajmia associated 
with the development of cirrhosis of the liver. 

The ffltiology and several factors relating to the pathology are still 
unknown. Therefore, where the etiology of any splenic condition 
resembling Banti’s disease has been discovered as a result of clinical, 
pathological, and serological investigations, such a disease at once 
passes out of this category. 

The disease is commoner in males than in females, and often starts 
in early aduft life, 20-30, though it may occur at any age. It passes 
through three stages : 

The first stage: Gradual enlargement of the spleen. This stage 
may last for many years, and, as a rule, is imassociated with any 
important symptoms. 

The second stage : The onset of secondarj’ ancemia with a marked 
tendency to hjeraorrhage of all kinds, especially of gastro-intestinal origin. 

The third stage : The development of secondary cirrhosis of the 
liver and the terminal phase of ascites. 

The essential features of the disease may be briefiy summarised as 
follows : 

(а) Great clironicity. The disease runs a chronic course and may 
last as long as ten years. It progresses slowly, gradually increasing 
in severity, and advancing without reprieve to a fatal issue unless 
arrested by operative intervention. Jledical measures, however 
persistently and skilfully applied, can do little to avert this ultimately 
fatal issue, but the ansemia ivill show a temporary improvement with 
massive iron medication, a method of some value in severe cases before 
operation is undertaken. 

(б) Splenomegaly. A characteristic feature of the disease is the 
progressive splenic enlargement. In the first and early stages a slight 
or moderate splenomegaly is the only indication of disease, there being 
a complete absence of symptoms in most cases. The enlarged spleen is 
often ^covered merely by chance during a routine abdominal examina- 
tion. It should be remembered that in the very early stages of splenic 
ansemia, when the spleen is only just palpable, a blood examination 
may show no abnormality except perhaps such a slight degree of 
ansomia that it could hardly be regarded as of the secondary type. 
It is in such cases, however, where there is slight splenic enlarge- 
ment, unassociated with any marked alteration in the blood, that 

VOL. I. 2 F 
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surgen* ofTers its J«ost brilliant results ; but the diagnosis must ahvap 
remain in doubt until the organ 1ms been removed and submitted to 
microscopical examination. It needs considerable courage to recom- 
mend operation in the presence of such negative findings, and it requires 
much faith on tlie part of the patient to yield to a comparatively severe 
operation when lie considers himself to be in fair lieoUli. If operation 
is deferred and medical measures are adopted in such cases, in time 
the slowly progrc.ssive enlargement of the spleen and the characteristic 
changes in the blood will reveal the relcntle.ss nature of the disea.se, 
^Yhile the operation will be further complicated by peritoneal adhesions. 

During the second and third stages the spleen increases in size, but 
it rarely attains to enormous proportions. On abdominal examination 
its surface is smooth, the notches can be identified, and there is no 
tendemc.ss on deep pressure unless infarction has occiured. On 
auscultation no friction sounds are audible, although occasionally 
hromic murmurs due to eddies in the large dilated venous channels can 
be licnrd. (Rollcston.) 

On removal of the spleen its capsule ivill be found to be thickened 
(licrisplciiitis), and there may be, scattered irregularly over its surface, 
adherent strands of fibrous tissue (adhesions). The splenic vein ivill 
often be found to be thickened, enlarged even to the size of a finger, 
and may be the scat of cndophlcbitis. On section the cut surface will 
be seen to be fibrous or flabby and of a peculiar maroon or grey*pink 
colour. Old or recent infarcts may also be discerned. 

On microscopical examination tlic main feature is a great incre.isc 
in tlie connective tissue and a reduction in the number of pulp cells. 
This fibrosis is responsible for the great thickening of the splenic 
capsule, of its trabeculce, and of the walls of the splenic veins. It also 
affect.s tlie Malpighian follicles. 

(c) Changes in the blood. There is an aiuomia of the secondary' type 
with Icucopcnia, but this, as previously stated, only arises after the 
disease has been in progrc.s.s for some time. Tlie blood count may 
nonnal at tlie inception of the disease, and there may be a leucocytosis 
after a severe Ixmt of Inernorrhage, or when septic coinjilications arc 
present. But a polymorjdioiiuclear leiu'ojicnia is a characteristic 
feature and becomes worse as the disease advances. In a well- 
established case examination of the blood will often reveal : 

(i) Iteil Uood'CorpuscUs. The.sc arc greatly reduced in numbers, 
usually to about half the normal count, i.e. 2,000,000 to 2,500,000 cells 
jKT cubic inillinietre. No erythroblasts. 
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(ii) Poikilocytosis is often present 
to a marked degree. 

(iii) The hannoglobin percentage is 
low — down to about oO per cent. After 
a severe hosmorrhage it drops to a 
very low figure, but subsequently, and 
especially after a blood-transfxtsion and 
the administration of large doses of 
iron, it rises once more. 

(iv) ^Vhitebhod-coT'puscles. Leuco- 
ponia affecting the granular cells is the 
rule except in the instances mentioned. 
There may he a relative lymphocytosis. 
The usual white blood coimt averages 
4,000 cells per cubic millimetre. No 
myelocytes. 

(v) Colour index. This is low. 

(vi) Platelets (see page 835). 


(d) A marked tendency to hscmoiT' 
hages. A brisk heemorrhage may 
announce the presence of the disease 
and thus lead to its detection. 


HjEinorrhage may occur in all the 
stages of tlie disease ; whilst it is rare 
in the first stage, it becomes commoner 
in the late stages. 

Vomiting of blood is the most 
serious complication of splenic anseniia, 
and occurs in fully 50 per cent of all 
cases which come under observation. 


The blood in such instances comes 


from the oesophageal varices and from 
the dilated vasa brevia. 


This serious complication — re- 
current gastro-intestinal hajraorrhage 
— is little influenced by removal of the 
spleen, as in fully 50 per cent of such 
cases subjected to splenectomy further 
hEemorrhages occur, sometimes 

proving fatal. 



Ff. 473.— arrTTBED CEsOFIIACEIL VABiX 
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13 AS Ulcerated orrstfo. (By couritfy 
Vie Jlandeel^r V Hivtruty aeJ the " UntUh 
Journal of Surjery.") 



808 rOST-GKADUATE SURGERY 

(e) Cirriiosis of the liver. As the disease becomes advanced Hie 
liver enlarges and presents the clmical picture of Lacnnec’s mnltilobubr 
cirrhosis. The hepatomegaly is eventually follo\Yed by shrinkage, 
The changes ■which are found in the Uver depend upon the stage of the 
disease. During the first and early stages, the o^an may appear per- 
fectly nonual. liater on it may he enlarged, then shrunken and fibrotic. 
Ascites is an indication that the disease is verj' advanced, and when 
present to a marked degree, necessitating frequent tappings, it is a sign 
that death cannot long be dclayctl. In the terminal stages the patient 
may appear lemon-tinted, but true jaundice is rare, and, if present, is 
slight. 

(/) Changes in the bone-marrow. The bone-marro%s' is hyper- 
plastic, the typical red marrow of a secondary ancemia being found. 

(j) There is no general involvement of the lymph glands. 

(h) D^pcptic s}*mptoins. Indigestion, vomiting, nausea, and 
epigastric discomfort arc not characteristically found, and •when present 
they are late manifestations, being due to hepatic insufficiency con- 
sequent ujKJU cirrhosis, or to the weight and pressure of the greatly 
enlarged spleen. 


Trcatmnit of Splenic /linrwim. As prcriously emphasised, medical 
treatment for this condition is of no jicrmancnt benefit, and operation 
should be advised in all cases except where the patient is regarded as 
too grave an operative risk. Mljcrc the following conditions arc prewnt 
splenectomy may be contra-indicated : 

(n) Jlarked hep.aticiiisunicicncy. 

{b) Grave anremia resulting from repeated luemorrhagos which 
frequent blood-transfusions have fuile^I to control. Hero it is doubtful 
whether removal of the spleen will have any effect in checking these 
hrcniorrhagcs. Again, the ojwjrativc risk in an exsanguinated patient is 
almost prohibitive. 

(c) In the terminal stage when, in addition to ascitc.s, cachc.xia is 
advanced. 

Operation will, however, sometimes prove surjirisingly successful, 
even in the most desperate cases, and, whore splenectomy is found to 
lie impo'ssiblc owing to the presence of numerous adhesions, ligature of 
the splenic ntterj* combined ■with omentoi'Ksxy should be perforinwh 
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Tlie best results are obtained wbrai the operation is undertaken in the 
early stages of the disease — ^the earlier the better. 

Pre-operative measures include : 

(i) Rest in bed for a long period. 

(ii) A nutritious diet and the liberal administration of sugar. 

(iii) Intramuscular injections of iron and arsenic, together with 
large doses of ferrous salts by mouth. 

(iv) Blood-transfusions. 

(v) Radiation of the spleen by radium or X-rays. 

If the spleen is very large, applications of X-rays, or preferably 
radium, are advocated in order to reduce its size. It should be borne in 
mind, however, that radiation of the spleen lias two disadvantages : 

It will have a slightly deleterious effect on the already impover- 
ished blood : and 

Although effective in reducing the splenic tumour, it will add to 
the difficulties of the operation by increasing the number of adhesions. 
IVhere it is used in excessive doses, wthout efficient screenage, or even 
sometimes where ita application has been carried out with every care 
and precaution, it may produce a severe localised chronic adhesive 
peritonitis and cause adjacent viscera in the region of the spleen to 
become matted together to such an extent as to interfere seriously with, 
or even actually to prevent, approach to the organ at operation. 

The operation of splenectomy has already been described (see page 
805), but the following details with regard to technique in cases of 
splenic anaimia are worthy of special attention. 

Hemostasis must be complete. During the whole operation, 
from the commencement of the incision to the closure of the wound, 
there must be no loss of blood. The numerous bleeding points in the 
woimd must all be separately picked up and ligatured. The wound 
must be quite dry before the tetra-cloths are applied and the peritoneum 
opened. The blood-vessels in the gastro-splenic omentum will, in this 
disease, be foimd to be unduly enlarged, sacculated, thin-walled 
and friable. Some of these vessels in the upper portion of the gastro- 
splenic omentum are often enlarged out of all proportion to their 
neighbours. The gastro-splenic omentum itself is longitudinally 
lengthened and transversely shortened. The spleen, therefore, closely 
abuts upon the greater curvature of the stomach. Each blood-vessel 
in the gastro-splenic omentum will, therefore, have to be individually 
undemm ^vith an aneurysm needle and doubly ligatured with silk or 
strong catgut to prevent hsemorrhage and injury to the stomach or 
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adjacent colon. The blood-vessels in the lieno-rcnal ligament are 
usually verj' thick, and some of tlie individual vessels may be larger 
than the diameter of an ordinar}' finger. They may be tortuous and 
very friable, crumpling up and lacerating on ligature. Inspection of 
the vascular stump after the spleen lias been removed ^rill show the 
numerous gaping mouths of these severed vessels. 

It is most exceptional to find a mobile spleen in cases of splenic 
anromia. Adhesions are usually numerous and strong, and anchor the 
spleen to the diaphragm. In carl}’ cases, liowever, the adhesions are 
easily separated and mobilisation of the organ is not a difficult matter. 
But wlicii tliere is cohesion between the ojiposing surfaces of the spleen 
anil diaphragm, as may occur in the later stages of the disease, tliesr 
scjiaration may be impossible. 

When dealing ^s•itl\ s\icb a case, Mojmihan had to remove a piece of 
tlie diaphragm. Tlic resulting gap— about 2 inches long— was closed 
with only the slightest dilTicuUy and the patient Tccovcrccl. 

All visible and accessible adhesions should be divided between 
luemostats and ligatured. Those that occupy the splenic bed, Iiowevcr, 
will have to bo separated by blunt dissection by liand or with a swab, 
and the hleeding controlled by prcs.sure witli large, hot swabs packed as 
tiglitly as possible into the space. 

After removal of the spleen the bleeding points on the under- 
surface of tlie diapliragm and adjacent area are secured and tied, or 
underrun by a " snaking ” suture as descrihed by IV. J. iMayo. Tlicse 
gauze packs, if correctly placed, arc invaluable in controlling the 
oozing and in facilitating tlie subsequent step.s of tlic operation. 

If there is ascites tlie fluid should be evacuated by on electric 
suction apparatus wliile the operation is in progress. 

IVniberton, of the Mayo Clinic, advocates ligature of the coronar)’ 
vein at the completion of the o|»cration, Avith a vicAv to reducing the 
inciilence of po.st -operative lircmateracsis. He considers that “ Since 
the li.Tinorrhnge commonly resulbs from rupture of greatly dilated varirc.s 
situated beneath the mucous iiiombrane of the Ioayct end of the cesopha* 
gus, it has been suggested that tbi-s complication might possibly be mini- 
mized by tying the coranary vein, with the view of reducing the enormous 
turgescence by breaking communication witli the portal circulation.” 

Pemberton also hoULs the view that omentopexy as a mc.ms of 
j>ennjtting additional collatcml circulation in selected cases i.s a valu- 
nhle supplementary measure to splenectomy. 

The wound should be very carcfiiHy closeil and tension sutures 
should be inserted to guard against the possibility of burst abdomen. 
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Mortality and Late Results. The mortality of splenectomy for splenic 
anemia in early cases is about 10 per cent, but in late cases it may be 
as high as 25 per cent. Pemberton sho^^'S that of 167 patients -with 
splenic ana?mia and Banti*s syndrome who were subjected to splenec- 
tomy at the Mayo Clinic, 16 died in hospital — an operative mortality 
of 9'6 per cent. 

“ Of the 151 patients who survived the immediate effects of the 
operation, eighty are known to be living, three of them eighteen years 
after operation. Two are still living, fifteen and seventeen years after 
operation, and fifteen have lived from ten to fifteen years. Ten of the 
sixty-eight patients who recovered from the operation but who died 
later lived for more than nine years, one for eighteen, one for thirteen, 
and three for twelve years. Although the causes of many of the 
subsequent deaths were not attributable to the disease itself, it 
is of interest that more than a third were directly attributable to 
hasmorrhage.” 

Later figures (1934) from tbc Mayo Clinic show that of 184 patients 
with splenic anjemia tliere were 17 hospital deaths, 72 subsequent 
deaths, and 92 living. 

(14) Essential Thrombocytopenic Purpura Hwmorrhagica. The 
following are a few of the alternative titles which have been applied 
to this disease : 

(а) Purpura hsemorrhagica. 

(б) Essential purp\ira hreraorrhagica. 

(c) Essential thrombopenia (Frank). 

(d) Thrombocytopenia (Eppinger). 

(e) Tbrombocytolitic purpaira (Kaznelson). 

Purpura hcemorrhagica may be defined as an essential or idiopathic 
hemorrhagic disease characterised by bleeding from the mucous 
membranes (especially the gums), peteohie, secondary anemia, marked 
reduction in the number of tlirombocytea (platelets) in the circulating 
blood, and a prolonged bleeding time. 

The following are some brief notes relating to the history of purpura 
hemorrhagica. 

AVetlhof (1775) was the first to desenbe purpura tremorrliagica. Denys (1887) 
noticed that platelets were absent from the blood in a case of purpura. Hayem ( 1896) 
showed that there was a flat-topped clot when blood was allowed to stand in a test- 
tube. Duke (1910) demonstrated that the bleeding time was prolonged in these cases 
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owinp to a iliminuUon in the 7iuml*r oC platelets, and to a deficiency of fibrino):^a. 
irc's(!01G) slioncd the importance of the positive capillarj- resistance test (tourniquet 
test), and was the first to su";;est that the spleen thotild he remove<l In this dUewe. 
Knrnehon (19IG), at lle«s’fl suggestion, performetl the first splenectomy for this 
condition. 

Tlic disease is tliree times commoner in females tlian it is in males, 
and altiiough it occurs most frequently in childhood and early adult Ule 
and is rare after forty, no age i.s exempt. 

There is no reason to helicvc that the condition is familial, herctli- 
taiy* or congenital. There arc many forms of pur|)um, but in the 
majority the Wood changes arc secondary', as is seen in ca^es of so- 
called symiptomatic purpura septiemmia, typhoid fever, snialI-po.T, 
scuny, poisoning hy certain drugs (e.g. arseno-henzol, iodides, etc.), 
and some skin diseases. 

In primary' purpura hemorrhagica — tlie form under description— 
the blood changes appear to beprimaiy'nnd the disease has an unknown 
(idiopathic) causation. Removal of the spleen is contra-indicated in 
tlic secondary or symptomatic purjmras. Splenectomy should never 
be performed in a case of purpura where the platelet count is high or 
within normal limits. A painstaking clinical examination, comhined 
witli a scries of investigations (wLicli will he briefly described later), 
are necessary to establish a correct diagnosis. 

Tlic indications for splenectomy for purpura liromorrliagica arc 
usually quite clear when once an accurate diagnosis has been made. 
Although splenectomy is indicated in almost every case of essential 
purpura ha?moiThagica, delay may be advisable in certain instances, 
as some forms of the chronic disease arc prone to very’ long remissions, 
spontaneous cure, or cure by cllective medicinal measures. 

Two forms of purpura htemorrliagica arc described : 

(а) The acute form ; and 

(б) The chronic relap-sing form. 

In the acute form the patient suddenly begin-s to bleed without 
any previous warning. There is a severe uncontrollable oozing of blood 
from the mucous membranes and also into the subcutaneous tissues, 
occurring with dnimatic suddenness and continuing until tlie patient 
is bled white, becomes critically ill, or dies in a few days. Ha'morrliages 
may also occur in the brain or .«pinal cord, giving rise to nerrous 
sjuiptoms. Tlterc m.ay be much extravasation of blood into the 
Ful>aitaneou.s tissues (hamiatoma), c.sj»ccially over ]>rc.ssurc points; 
j)etechia>, winch vary in size and colour, are nlwax's iiunicrotLs and 
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often scattered all over the body. They may appear as small spots 
in the shin, bright red, piuple, or dark brown, involving chiefly the 
extensor surfaces of the extremities and the anterior aspect of the 
trunk. Bleeding into the internal organs may be evidenced by hajmate- 
mesis, melsena, h?ematuria, or menorrhagia. In certain anomalous 
cases the only symptom may be severe recurrent attacks of heeraate- 
mesis, persistent or intermittent bouts of painless haematuria, or 
incoercible menorrhagia. I^lien the disease assumes this cryptic form 
the diagnosis is beset with many difficulties and misgivings. An under- 
standing of the true significance of the thrombocyte count and other 
tests for purpura hoemorrhagica in cases of unexplained h?Braorrhage, 
and a knowledge of the wayu-ardncss and disguises that the disease 
may assume, will, ho^vever, prevent unnecessary examinations or rash 
precipitate surgical measures. 

hlany cases of “ essential hsematuria ” or severe menorrhagia may 
be unrecognised instances of the haemorrhagic diathesis. 

It is rare for an acute case of purpura haemorrhagica to undergo 
spontaneous remission and remain permanently cured. 

As soon as the disease is accurately diagnosed, I have consistently 
advised splenectomy for the actiie form of purpura haemorrhagica for 
the following reasons : 

(i) Repeated blood-transfusions have, according to my c^erience, 
very little or no effect in arresting or even temporarily ameliorating 
the factors which determine a fatal issue. Numerous writers, however, 
state that they have found blood-transfusion to be of very definite 
value. I have given whole blood or citrated blood repeatedly to a 
number of cases, but I have not been able to convince myself that these 
patients have materially benefited by these means. Again, unless the 
blood is very carefully matched, transfusions may be, and often are, 
followed by very dangerous complications, such as profuse hffimo- 
globimiria from lysis of the donor’s cells. 

(ii) Spontaneous recovery is never to be relied upon, and must 
always be regarded as an exceptional phenomenon in an acute case. 

(iii) The patients may die from loss of blood. The most effective 
method of producing an immediate hiemostasis in such cases is 
splenectomy. 

(iv) The operative mortality is not as high as is generally stated 
in literature, i.e. about 40 per cent. Eiiason and Ferguson (Annals 
of Siirg., Vol. xevi. No. 5, Nov., 1932, pp. 801—829) show that of 
the last twenty-two acute cases recorded there were only three deatlis 
— 13*6 per cent. I have operated upon four acute cases \vithout a 

vor.. I. — 2 F • 
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death. The immediate post-operative and late results in these four 
cases were in every respect most gratifying. It seems to me not im- 
probable that a number of cases classified in literature ns acute 
essential purpura luemorrhagica \s'cre instances of aplastic antemia 
upon whom splenectomy was performed at great risk and with a high 
immediate mortality. 

In tlie chronic form essential purpura haemorrhagica is characterised 
by remissions and exacerbations — milder attacks of hminorrhagc occur- 
ring at irregular intervals. During a remission the patient may appear 
to bo in fairly good health. Suddenly, without any warning, he will be 
plunged into the throes of an acute attack with all the usual symptoms, 
such as bleeding from the gums, asthenia, pyrexia, anmmia, mental 
depression, the appearance of bniising of the subcutaneous tissues, 
jMitechire, and perhaps the occasional vomiting of blood or the passing 
of blood-tinted urine. After a variable period of days or weeks the 
symptoms abate, and the health slowly improves. Occasionally an 
intermittent hmmaturia of intractable menorrhagia may be the legacy 
of an unduly severe recurrent attack. 

Diagnoais. A diagnosis is made on the following points : 

(а) Low platelet count. 

(б) Spontaneous extravasation of blootl into or under the skin 
and mucous membranes of the body. 

(c) Prolonged bleeding time. 

(d) Absence of clot-retraction. 

(c) The appearance of pctcchiro under the skin, distal to a tourni- 
quet blocking the venous but not the arterial flow. 

(/) Sccondaryanromiawithoutconstant changes in the er}’throc}-tes. 

(g) No coiwtant variation in the leucocytes, hut usually an increase 
rather than a dcerc.asc. 

Oh-^en'a/ion.s on the I){agiio$tic Tests, 

(i) The tourniquet or capillar}* resistance test. TJiis is performed 
in the following manner; pressure midway between the s}*Btolic and 
diastolic is maintained for three minutes on the arm, either by n rubber 
bandage (Bier), or by a blood-prcssurc instrument. If hmmorrhagic 
areas (|>ctechiai) ajipear between the lower end of the bandage and the 
UTLst, the test is said to Ije positive. Tiiis test is usual!}' — though not 
n!wa}’s— positive in purpura hirnmrrhagica. 
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(U) The low platelet (thrombocyte) count. The normal platelet 
count varies within wide limits— 200,000 to 400,000 per cubic milli- 
metre, the average being about 250,000. In purpura hjemorrhagica the 
platelet count is reduced to 50,000 or less, and in a severe case no 
platelets may be seen on successive examinations. The platelet count 
is always low in the acute cases and during the acute exacerbations of 
the chronic recurrent forms. It is an important diagnostic test, also 
indicating the severity of the condition, and is a valuable aid in deciding 
upon the best method of treatment to be adopted. 

That the spleen may destroy platelets in -vurtue of its content of 
reticulo-endothelial cells in normal health is not definitely proved, but 
there is an accumulation of evidence that in diseases such as essential 
purpura hjemorrhagica it does so to an abnormal extent. The clinical 
confirmation of this destructive power was afforded in two cases of my 
OAMT in which I collected blood from the splenic artery and the splenic 
vein, prior to removal of the spleen, and had platelet counts done on 
each specimen. In both cases a very much smaller number of platelets 
was found in the specimen from the vein than in that from the 
artery, 

(iii) The failure of the clot to retract. Although failure of the clot 
to retract in a test-tube is said to bo a characteristic feature, I have 
noticed retraction to be present in a few of my cases. A flat-topped 
blood clot may occur in blood of perfectly healthy indhiduals who give 
no history of hsemoirhages ; too much reliance therefore cannot be 
placed upon this test. 

It is interesting to note that the blood coagulation in essential 
purpura hamoirhagica is normal in contrast to that which obtains in 
hremophilia. 

(iv) The prolonged bleeding time. The normal bleeding time is 
from 3-4 minutes. In cases of purpura hfemorrhagica it is increased to 
20, 30, 60 minutes, or even longer. 

(v) The size of the spleen. Is the spleen enlarged in essential pur- 
pura hemorrhagica ? The statement that splenomegaly occurs in a 
large number of cases has not been in accord with my own experience. 
On no single occasion during numerous critical chnical examinations 
could I detect any splenic enlargement in four acute and nine chronic 
cases. Again, in each of these thirteen cases the spleen was carefully 
weighed as soon as it was removed from the body. Eleven were foimd 
to be of normal weight and size, whilst two were definitely lighter, 
smaller, and more fibrotic than normal. 
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Dijjercnlial Diagnosis. Essential thronibocj’topenic purpura 
liruniorrliagica liave to be distinguisbed from : 

(i) Symptomatic or secondary purpura such as may occur in acute 
septiciemia. 

(ii) Aplastic aiucmia. 

(iii) Leukremia. 

(tv) Acute toxic purpura due to certain drugs and poisons, e.g. 
arseno-bcnzol. 

(v) Hromophilia. 

Treatment. There arc two methods of treatment : 

(o) Medical. 

(6) Splenectomy. 

It should be remembered that mild chronic cases may undergo 
spontaneous cure. Wc tliercforc recommend persistence with medical 
measures for the mild cases. Operation is advocated for the acute and 
chronic relapsing varieties. 

Medical Treatment. This includes : 

(i) The administration of blood. 

1. Blood-transfusion. 

2. Autogenous blootl by ii\tnvmuscular injection. 

It is s:\id that repeated transfusions may be effective in arresting 
the hremoTTbage and in producing a remission, often without subscfiuent 
recurrence, in a number of cases. This, however, has unfortunately 
not been my experience. Dixon (D.M.J., Vol. i, p. JO, 1923) gives a 
favourable report of four cases treated by intrunuisciilar injcctiors of 
20-30 cc. of autogenous blooil. 

(ii) liadto-thcrapg. 

\. Radium. 

2. X-rays. 

3. Ultni-violct light. 

Radiation of the spleen and occasionally of the longer bones has 
l>eon tricfl, Imt the result.s ns far as I can nscert.'iin have not been 
very .satisfactory. 
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(iii) Non-specific protein shock. 

Injections of the following have been given : 

1. Antiveuin ; snake venom. (Proc.Roij.Soc. Med., xviii, 11.) 

2. Horse serum. 

3. Milk. 

4. Peptone. 

(iv) The use of coagulants. A number of these, including coagulen, 
thromboplastin, hsemoplastin, etc., have been given an extensive trial. 
They have not proved successful in my cases. 

(v) Diets rich in vitamins B and <7, and liver. 

(vi) The administration of certain drugs. 

1. Salvarsan. 

2. Calcium, with or without parathormone. 

3. Iron and arsenic. 

4. Thyroid extract, singly or combined with other ductless 
gland products. 

Splenectomy. None of the medical measures advocated above, 
either singly or combined, can be relied upon to control the extensive 
hemorrhages which are present in some of these cases. Removal of the 
spleen, however, ensures a complete and spontaneous hemostasis, as 
abrupt as that which follows the application of a ligature to a spouting 
artery. Visible proof of the immediate hemostatic effect of splenectomy 
was afforded in two of my cases in which bleeding from the gums was so 
profuse as to interfere very considerably with the administration of 
the anesthetic. As soon as the spleen was removed the hemorrhages 
ceased instantaneously. This phenomenon has been attributed by 
some to a fall in the blood-pressure with accompanying shock, rather 
than to an excessive flooding of the circulation wth platelets after the 
splenectomy. The cause, however, is immaterial, for the fact remains 
tliat the platelet count immediately rises by leaps and bounds after 
splenectomy, hjemorrhage ceases at once, a healthy colour and tone 
of the body are soon regained, convalescence is rapid and uneventful, 
and the late results are most satisfactory. 

In splenectomy for purpura hsemorrhagica we remove a focus of 
disease — possibly a parasitic organ. The disease is in some ways akin 
to hEemolytic jaundice. The spleen in htemolytic jaundice has a 
vicarious appetite — an avidity for red cells ; in essential purpura 
hfemorrliagica for platelets. 

A number of cases have been recorded where, even after splenectomy, 
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milfi relap'ies have occurred and the disease lias assumed its 
pristine form. Recurrence is always likely if an accessor)* spleen or 
splenculi are unobser^-ed or, if seen, not removed at the original opera- 
tion. Recurrence may also sometimes be traced to untreated septic foci, 
^ich as dental caries, disease of the accessorj' sinuses, septic tonsils, etc. 

eino\al of these foci of infection is the best prophylactic measure 
against recurrence. If after thorough eradication of all septic foci there 
IS recurrence, I would advise exploratory laparotomy and a search for 
splenculi, and, where found, their removal. 

In seven of my thirteen cases, i.e. in approximately 50 per cent, 
sploncnh were present, but they were always removed, this being 

0 owed by a careful scrutiny of the remnants of the gastro-splcnic 
omentum, of tlie great omentum, and of other likelv sites for ectopic 
splenic remains. 

IfcsuUs of Splenectomy. Eliason and Ferguson reviewed tlie results 
obtained in 213 reported cases. They found tliat tlie operation mortality 
for the whole group was 1 3*1 per cent ; but in the cases col lected from the 
last four years the mortality wa.s only 7*08 per cent in 1 1 3 cases. 

In acute purjmra there were 35 cases treated by splenectomy with 
twelve doath-s— 34*3 per cent. In the last 22 cases, liowever, there 
wore only three deaths— 13*C per cent. 

In the chronic purpuras there were ICO cases witli eleven dcaths- 
/ percent. 

.My own figures .show 9 chronic cases with one death and 4 acute 
case.s without a dcatli, i.e. a total of 13 casc.s with one death— 7*9 j)cr 
cent. 

Hcsults obtaincil nt the Ma,-© Clinic siimv 67 cases, with 4 hospital 
deaths, 3 siihscfinont deaths, and 49 living, 42 of which are in pood 
health. 

fW. The following are some verj* brief notes of four casc.s of 
c-ssential purpuni Jimmorrlmgica which came under the care of 
Ur. Bernard .Myers and myself : 

(ate i —ordinary clinical lyp^. W. B,. femal.-, agwlia. She had lur fir*t attack 
o i-uq-iim at the a^c of 10. I’rior to admission to hospital (I WO) ehe liiul numerous 
recum-nt attacks, lasting on an arcrage from two to three weeks. On ndmiwinn ahe 
a «u cring rom an acute attack which had Itecn in pnigros for two months and 
» «>»« no sign-s of aliating. Thrre wa.t pnifu-«o Wecilmg from the gutas. purpuric 

1 ’ ' tn t je » in #n,i the miic»u« memKrano of the mouth, and menorrlia?!^- 
A l.locwl examination showetl a very marlcl wcondarj* an-nnia. an.l only a few platc- 
e s were prT«eut. On a numWr of occ«Ions the platelets were entirely nltsent. Tie 
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bleeding time was twenty minutes, the tourniquet test was positive, and the spleen 
was impalpable. All the usual methods for controlling hfemorrhage were tried without 
success. Splenectomy was accordingly performed as this seemed to offer the only 
prospect of cure. The profuse bleeding from the gums, which was a very noticeable 
feature during the anaesthetic, ceased as soon as the spleen was icraoved. This interest- 
ing phenomenon was noticetl by four of us who were present at the operation. 

The patient made a splendid recovery, and now, some years after the operation, 
she is fit and well and has had no recurrence of her symptoms. Menstruation, which 
was troublesome prior to operation, now runs a normal course. M hen she rvas last 
examined (about five years after splenectomy was performed) the blood count showed 
red blood cells, 4,650,000 ; white blood cells, 6,T00 ; hcemoglobin, 79 per cent ; colour 
index, 0'84. Differential count : Polymorphs, 51 per cent ; eosins, 2 per cent ; baso- 
phils, 1 per cent ; large hyabnes, 10 per cent ; lymphos, 36 per cent. The red blood 
cells showed mild anisocytosis and a few were pale. The platelet count showed 
110,000 per cubic mm. Clotting time was normal, 4| minute? ; the bleeding time was 
5J minutes, and the Capillary resistance lest was negative 

Case 2 — "Essential heematuria ” due to purpura heemorrhagica. S. C., female, aged 6. 
At the commencement of the disease she was treated as a case of Henoch’s purpura. 
Her symptoms began with sudden abdominal pab, pnrpuric subcutaneous eruptions, 
and swelling of the jomts, especially the ankle joints. About a week after the onset 
of the illness she was admitted to hospital as a case of acute intussusception, but 
fortunately was not operated upon. The purpnne rash and the effusion into the joints 
disappeared, but she developed hsroaturia wbeh persisted contbuously for the ten 
months prior to my seeing her and uatf/ spleoecfomy was iinderfskea, 

On examination she was verj’ pale, there were no visible purpuric spots, and the 
spleen was not palpable. A lengthy pathological ezammation was then done, resulting 
in the exclusion of nephritic and of any bacterial toxwmia. The blood exammation 
showed a severe form of secondary anoMnia and a very low platelet count The 
bleeding time was prolonged, but the tourniquet test was negative. 

On Cystoscopy the bladder was found to be normal, and bright red blood could be 
seen combg through both ureteric orifices. Urefenc specimens acre collected and 
examined, and an ascending pyelogram of each kidney was taken. The ureteric 
specimens were sterile and contained a large quantity of blood, a little albumen, but 
no other abnormal constituent. The pyclograms were normal. 

The child was given a prolonged course of medical treatment, but as this proved 
Unavailing splenectomy was advised. In the summer of I92G the spleen was removed, 
together with a large splenculus, and a quantity of free fluid was mopped up from 
tie abdominal cavity. The spleen was not enlarged , m fact, it appeared to be 
smaller than normal and fibtotic. 

On the day after operation the urine, instead of being bright red, was dark brown 
in colour, and within three days it was normal except for a trace of albumen. The 
child made a rapid and uninterrupted recovery. For the first year after the operation 
the urine contained a trace of albumen, but never any blood. 

I saw this patient again in August, 1034, when she was in perfect health, the urine 
being normal. 

Case 3 — The chief Jeaturc icas profuse menorrhagia. 3lrs. D., aged 37. The first 
attack of purpura occurred when she was aged 14. She had many recurrent mild 
attacks, but her main complaint was incessant nterine hicmorthage. Owing to this 
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profuse menorrhagia she was on several occasions admitted to hospital for in- 
patient treatment, and was subjected to a number of minor operations upon the 
womb. 

At length she was admitted to the Royal Waterloo Hospital in a collapsed con- 
dition due to a severe uterine h;emorrhage which followed a miscarriaf^e. This 
kemorrhage persisted for two months in spite of minor gj-najcological procedures 
and blood-transfusions. She was bled white and veiy nearly died. In addition to 
the loss of blood from the utems there was a purpuric rash and hfemorrhage from 
the gums. 

On examination the blood showed red blood ceUs, 2,000,000, and very few plate- 
lets. The capillary resistance test was strongly positive in two minutes ; the bleeding 
time was fifteen minutes. Recovery following the usual styptic treatment was slow, 
but all hamorrhagea cea«ed and she was eventually discharged and sent to a con- 
valescent home. 

Within two months of her leaving hospital she had to be readmitted on account 
of a severe recurrence of all the symptoms. Splenectomy was performed. Slyers 
writing on this case {St. Bartliolometc's Hospital Journal, 1933) gives an account of 
the subsequent history : 

“ Although nearly eight years ago there has been no further attack of purpura, no 
hajmorrhages of any kind, even after the extraction of teeth, and menstruation, whach 
was the bugbear of her life previous to operation, frequently necessitating her admission 
to hospital, became normal and remained so. She looks at present the picture of 
health. It is interesting to note that the capillary resistance test has remained negative 
since splenectomy, and the bleeding time is also normal, while the platelets increased 
to neatly 200,000 within a few days of operation. The last blood examination per- 
formed a few months ago showed : Red blood cells, 4,800,000 ; hiemoglobm, 87 per 
cent ; colour index, 0*89 ; white blood cells, 9,000. Differential count . Polymot- 
phonuclears, 64 per cent; eosinophils, 2 per cent, basophils, 1 per cent; large 
hyalines, 7 per cent ; lymphocytes, 26 per cent. The red blood corpuscles showed no 
significant abnormality. The platelets were 194,000 per c.mm. Clotting time normal, 
3| minutes ; bleeding time normal, minutes. Capillary resistance test negative.” 

Case 4 — In which there were nenous symptoms. A description of this case is given 
by Slycts {St. Barthohmeic’s IlospitalJournal. 1933). He writes : 

“ E. W., age 10, was under the care of my colleague. Dr. H. Dunlop, who kmdJy 
asked me to see her with him about nine months ago. For nearly twelve months 
previously she had suffered from purpuric spots on the skin. A few large purpuric 
spots were seen on the lips, inside the mouth, and on the hard palate, and blood oozed 
freely from them. Similar spots were found on the tongue later on. Epistaxis became 
troublesome. The platelet count was 28,000. She developed nervous symptoms, 
with paralysis of the muscles of the right eye, the pupil being completely paralysed 
There was weakness of convergence and incomplete ptosis. The lower part of the 
left side of the face became weak, and also the left arm ; the latter was ataxic. Left 
plantar reflex was indefinitely extensor, the right being flexor. All cleared up com- 
pletely, the right eye being the last to do so and the pupil last of all. Wo looked upon 
the cause as being probably a sLght purpuric hremorrhage in the brain. Although the 
paralysis completely cleared up, and her mentaUty remained perfectly normal, the 
bleeding continued from the nose, lips, and mouth, and fresh crops were apparent on 
the skin. Blood-transfusion was performed and improved the condition for about 
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three to four weeks, during which time there was no bleeding from the mucous mem- 
branes, hut the platelet count, which was 20,000 before transfusion, remained at shout 
the same figure afterwards. Splenectomy was performed nearly ten months ago. No 
further attack of purpura has happened since, and she has remained in excelli.'al 
health. After splenectomy the platelet count went up to •100,000, the figure imme- 
diately before operation being 28,000. 

" It is interesting to note m this child that the capillary resistance te.st was nepstire 
until ju«t before the operation, when it became slightly hut definitely positive; tie 
bleeding time increased from 7 to 15 minutes. The capillary resistance test is now 
negative and the hlce<ling time normal.” 

(15) Ilcnmlyiic or Acholuric Jaundice. The condition may be 
defined as a htcmolytic disease, affecting primarily the spleen, and 
.secondarily the liver, gall-bladder, and biliarj’^ passages, c1iaracterL«c<l 
by antemia, leticulocytosis, increased fragility of the red blood- 
corpuscles, “ crises,” acholuric jaundice, and splenomegaly. 

There are many varieties of hicmoly’tic jaundice, but the only form 
for which surgery may be lequirod is that which is associated with 
increased fragility of the red cclb. The outstanding characteristics of 
the disease arc % no means always constant in appearance. Lord 
Dawson {Ixincet, No. 5088, p. 516, Sept. 3, 1032) has shown that 
in certain cases jaundice may be absent or the spleen may not 
be palpable ; or again, tlmt the fragility of the erytliTocjdes may not 
be constantly increased. In suspected or anomalous cases the advisa- 
bility of undertaking numcrou.s blood examinations and tests for 
fragility of the red blood-corpuscles is emphasised, as splenectomy 
is contra-indicatod where the red cells do not show a lessened 
resistance to hypotonic salt solutions. 

The disease may be an acquired afTcction, but it is msually con- 
genital, and when so it is often familial. The congenital and ncquireil 
types pre-sent many features in common, the main distinction between 
tliem being age of onset, severity of symptoms, and tlic course of the 
disease. 

The congaiUal form, which was originally described by Cl.'iude 
Wilson (1890), starts in infancy or childliood and runs a mild chronic 
course. The disease is hereditary and may be trnnsmitteil through 
healthy parents. Tlicrc arc few synnptonis ; the general liealth is little 
affected, and the lemon-tinted complexion calls for such slight comment 
that Clmuflnrd regardwl the.se patients u.s being “more jaundiwl 
than ill.” 

The peaceful course of the disease is at lengthy and infrequent 
intoia'als interrupted by a crisis, the signs and symptoms of which 
often mimic tho«e of gall-stone obstniction. 
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The acquired form, which is most frequently seen in adult life, is 
more severe in character, more sudden in onset, and more rapid and 
eager in its course. The crises, too, are more frequent, more prolonged, 
and more grave than in the cases of the congenital type. As the 
disease advances the anemia becomes extreme, until the stage is 
reached when the patient is more anscmic than jaundiced. AMiilst the 
prognosis is often good in the congenital form, it is always grave in the 
acquired cases. The immediate and late results of splenectomy for 
the acquired cases are usually not quite so uniformly satisfactory as 
for those of the congenital type. 

Clinical Features. 

(а) Sjdenmnegaly. In a few cases, as shown by Lord Dawson, 
the spleen may not be palpable. A splenomegaly, however, of 
moderate proportions, or occasionally of great size, is usual. Mliilst 
in some mild congenital cases it may take many years before the 
spleen obtrudes its increasing giith below the costal margin, in the 
more acute and active acquired type, commencing in adult life, this 
growth is quick and steadily progressive. In some instances the 
rapidity of growth is astounding, and within a few weeks of the onset 
of the disease the spleen may occupy the left half of the abdomen, 
reach across the middle line, and protrude into the right iliac fossa. 

During a crisis the spleen always enlarges and becomes painful and 
tender on pressure. The pain is due to the rapid stretching of the 
capsule or to perisplenitis, 

(б) Haemolytic Jaundice. The patient’s complexion is pale yellow. 
The jaundice is mihland^ although varying in degree^ it persists through- 
out the life of the patient. It often causes do inconvenience, and is not 
associated with any important ^mptoras except during a crisis. 

Tlie jaundice is due to haemolysis and not to obstruction of the 
common bile-duct. It is not accompanied by any of the usual toxic 
manifestations such as itching, brachycardia, depression, yellow 
vision, etc., except, of course, in those cases where the disease is com- 
plicated by obstruction of the co mm on bile-duct with pigment gall- 
stones ; here jaundice of the obstructive type is present. Such obstruc- 
tion may account for some of the signs and symptoms seen in severe 
crises. The feces are normal in colour and contain bile-pigment. The 
urine may be highly coloured — ^amber-brown — ^from the presence of 
urobilin, but does not contain bile — Whence the term “ acholuric.” 
Where, however, the common bile-duct is obstructed (a not infrequent 
complication in cases of the acquired type) bile vdll for the time be 
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found in tlic urine and tljc stools will be putty-like and free from 

pi^ent. 

(r) Blood Changes. 

(i) Anreinia of the secondary type. Tliis is slight in the mild 
chronic cases, but becomes more marked and may be intense in the 
severe cases. During a crisis the anaemia becomes rapidly worse and 
the red blcod-corpuscles may show a surprising fall of two or three 
millions wthin a few bouts. 

(ii) .Vbnormal fragility of the red blood-corpuscles. This may be 
an inherited characteristic. The ciydbrocytcs show a lessened resistance 
to h}’potonic salt solution, and rapidly undergo hremolysis. Hi'rao- 
globin is set free and an excess of bilirubin circulates in the blood 
stream and tints the skin and other tissues ])alc yellow. 

The aniemia which results is due to the excessive destruction of 
the fragile red blood-corpusclcs, but replacement >ntb immoture eells 
from the marrow may, for .some time and to a large extent, keep pw? 
u*ith the destniction. These immature or young corpuscles arc called 
rclicnlocgks. They are found in large numbers in the circulating blood 
and arc a cliaracteristic feature of the disease. In some cases of 
acholuric jaundice the rcticulocj'tc coujit may be verj* high— CO-80 
per cent, the normal figure being approxiniately only 1 per cent. 

(i) Normoblasts may be present. 

(ii) Colour indc.x. This is usually less tlinn 1. 

(iii) Tlie white blood-corpuscle.s arc generally found in normal 
numbers, but there may be a slight Icucocytosis. 

(iv) In verj' severe and intractable cases the bloo<l picture, apart 
from the marked ri.se in rcticulocj-te count, may closely 
resemble that of pernicious nneemia. 

(d) Crises. In this disease acute exacerbations or crises frequenth 
occur. Tliey are due either to an excessive luemolytic destniction—a 
form of protein shock— or to obstruction of the common bile-duct with 
biliary mud or pigment stones. Such crises arc characterised by : 

(i) PjTexia. 

(ii) Constitutional syTiiptoma such n.s malaise, anoro.xia, Iiead- 
aches, and depres-rion, etc. 

(iii) Deepening jaundice. 

(iv) Acute anaimi.i. 

(v) Temporary luemoglobinuria (in some cases). 
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(vi) No petecliia} and no itcliing oE the sldn. 

(vii) Tenderness over the spleen which often becomes greatly and 
rapidly enlarged. There may also be tenderness over the liver 
and in the epigastrium. 

{viii) "Wasting. 

(ix) An increase of urobilin in the urine. 

(x) A marked increase in the reticulocytes ; nucleated red blood- 
corpuscles may also appear in the blood stream. 

(e) Tendency to the Formation of Pigment Gall-stones. Chronic 
cholecystitis, cholangitis, and the formation of pigment gall-stones or 
black biliary mud often occurs in acholuric jaundice. Pemberton 
reported that the gall-bladder was diseased (with or without gall- 
stones) in 81 cases out of 118 — 68*6 per cent. These pigment gall- 
stones contain bilirubin, and occasionally there may be not even a 
trace of cholesterin. Tlie bile in such cases is thick and dark-coloiired. 
These pigment stones often give rise to common bile-duct obstruction, 
and there is little doubt that many of the so-called crises are really 
attacks of common bile-duct obstruction. The liver may become 
cirrhotic late in the disease, and when this occurs the prognosis, both as 
regards the mortality and the late results following splenectomy, is less 
satisfactory. 

Causation. The disease is regarded by many authorities as being 
due to the formation in the bone-marrow of immattu'e, young, and 
unusually fragile red cells which readily undergo lysis. The spleen, in 
coping with tlie destnzetion of these unduly fragile cells, enlarges in 
proportion to the demand made upon it in the removal of these cells 
from the circulation. 

In the acquired form, however, the spleen itself may be primarily 
at fault by assuming an uimaturally ravenous appetite for red blood- 
corpuscles. Ill order to satisfy the peculiar demands of the spleen in this 
disease the bone-marrow has to work overtime, and in so doing produces 
a large number of defective and unduly fragile red cells for which the 
spleen has an even greater avidity. 

Treatment. Splenectomy is the best treatment for h®iuolytic 
jaundice of the tj’pe described, and the results are very satisfactory. 
Lifelong jaundice disappears in a few days, with marked improvement 
in the general health and well-being of the patient. The fragility of 
the red cells may show a return to normal, or almost to normal, in the 
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majority of cases after splenectomy, although tliis return may not taVe 
place for some weeks or months. 

In connection ^\^tll treatment it is not advisable to operate durb" 
a crisis ; pre-oj)erative blood-transfusion is not recommended as h 
is often accompanied by htcmolysis in spite of careful typing. If the 
procedure is carried out it is essential to make a direct tc.st between 
patient and donor. Again, transfusion will hi some cases greatly 


A Case of ILemolytic Jaundice— Rei’ort 
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increase the jaundice, and may lead to scanty nrine and even 
ureemia. 

These observations on the futility of pre-operative blood-transfusion 
in cases of acholuric jaundice are well exemplified in the case I am about 
to describe. The mortality is very low, as shown by the figures of 
the Mayo Clinic, where 128 cases were operated upon with four deaths 
— a mortality of 3’1 per cent. Approximately 87 per cent of the 


ON Blood and other ExAiUNATiONS 


Blood- 

Iransfutiotii. 

Xote*. 


Nucleated red3+-. Anisocytosis. PoikilocjtoBis+- Parasites ml. 
Stools: no ova, no protozoa. Unne: sp. gr. 1,014, alb. + +> 
sugar ml, urates + 4-, uroluim -f casts nil, a few leucocytes. 

W.R.=0. Sputum, no T.B. present. B.P. systoik 08, diastolic 35. 


Fragility of ttd blood ttlU. Result : fragility increased. Hsmolyais 
Itart^ at 0G%, rras complete at 045%. Control hsmolysis 
started at 0 45%, and was complete at 0-3% or 0 35% 

Radwlogul't report. Screen: diaphragm movements good, heart 
shadow -i- H-, especially the left ventricle. Liver and spleen 
4- 4- +, Radiogram: confirmatory. Consobdation at ngbt base, 
no effusion. No evidence of pericardial effusion Heart enlarged, 
dilatation on both aides of heart. 

300 cc. 

She had a slight ngor foUoaing the blood-transfusion. Group 11. 

— 

Univeraai donor. 

300 cc. 

Universal donor. 

Wbole blood i 

Rigor, jaundice 4- 4- . Fragility is increased to 0 6% salme. 

450 cc. 1 

saline glucose 
100 cc. 



Reticulocytes 4-4-4'. 

Whole blood 

Followed by rigor. 

saline glucose 


Whole blood 
460 cc. 

5% sabne glucose 

Jaundice has deepened. 



Spleen: huge, colour greyish, no adhesions, free fluid 4- 4-. Liver 

4 |-, gall-bladder and biliaiy passages normal. Section shows that 

the spleen is engorged with red blood cells in various stages of 
disintegration. The majority of them have lost their hb. (spleen 
sent to Tropical Hospit^). 

— 

No post-operative blood transfusions were given. 

— 

Transitionals 2%. ifyelocytes 2%. Poikilocytosis and anisocytosis 


-}-. No reticulocytes. 

PoiMlocvtosis and anisoevtosis -p. No reticulocytes. 


Poikilocytosis and aiu3ocytO3ia=0- Platelets=182,4W per cubic mm. 

Frarilitr normal. 
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patients who recovered from the ojreration are living, and 84 percent 
of these arc in good health. 

It should he emphasised that where operation is undertaken for 
acholuric jaundice careful examination should he made of the gall- 
bladder and biliary passages before the spleen is removed. AVhere the 
case is complicated by gall-stones it is best to remove the spleen in th- 
first instance before proceeding with the surgical requirements of 
the biliary sj-stem. In suspected cases, however, wJierc it is obvious 
that the patient is not fit to stand more than one operative proccdua’, 
u e would advise sjdenectoray in the firet instance to remove the excessive 
strain uhicli is thrown upon the bone-marrow, this being the most 
urgent need of the moment. AHien the patient has sufficiently recovennl 
rom the effects of the splenectomy and liis general condition his 
improved, the gall-bladder is removed, the stones are extracted from 
the common duct, and drainage of the biliary ducts is uistitutcd. If 
an accessor}’ spleen or splenculi are present they should in nil cases be 
removed. 


A Cam of Afhohrk Jaumltfeo/the Acquirnl Type. Tbc foDowiug ca«c of liirTaoIjl'e 
jaundice, occurnns m « young girl under tlic enre of Dr. nemard Myers and Dr. W. K 
00 'c, of gre.it interc^l, not only in diagnosis but al^oiu pnwingthat arem.'irlaUe 
recovery wi sometimes follow splenectomy in desperate cases, both as regnnb tie 
tJloixl picture and the general he.altL. It abo demonstrates that no beneficial e!!«U 
can be ejected from prc-ojicrativc bloocl-transfusions (of which this patient had four) ; 

in *ct, t e^ maj be injurious and productive of wsvere complications such as tigers, 

anaphylactic shock, and deepening of the jaundice. After splenectomy MochI trass- 
nsions are unnecesiarj* owing to the verj- rapid regeneration and all-round i^1p^ov^ 
nient m the blootl. 


Hero Ls Dr. \\ , E. Cooko s account of the historv of the case prior to Qdnu*»I'>n 
the Koval Waterloo Hospital : ' 


.1. T.. female, aged ISJ. bom at Tortsmouth, went to Malta when five )«rs c 
RO stayed in .Malta five years. Admitted to the Hospital for Tropical l)bea-‘*«. I W' 
K 1 Splenic puncture perfomiwl here, but no I.ei<hnian-I)onorat 

to the |,ondon Hospital ns out-piticnt and given .X-nj 
kerit f-iirU- • IT sicfinite improvement. Was attending w:h«'l 

flJt J,t, i- re-admisalon here. On Februarv 28 th, I &27, she became riel 

and annd.c«l, i«m feitjn right shoulder, ankles swollen. 

neoL- ’'*^**^ auremic. .Marked pulsation of ves.*eb 

rluItnVa* t”* lower loliea of lungs anteriorlv and jxjsteriorly, sa*! 

tenUnn Tub Wow left nipple.' Pul<e rapid. reguUr, 

line A|>ex beat sixth space about one inch out-ide niflb 


vf.'” “.'V^ ‘Iw« nwar.U to level of umbilicus ' splwnrn!."rj«^^ to ore irrii 

a of foot and ankles. fJenrrally thin and wa’teil 
’■ -■ - ’ 'a ih 


^ o‘ and ankles. Generally thin and wa’teu 

eLtvt nient (eijiectOfanta, diuretic^, and digitalis) the moist sounds In 

ppearesl, and the cwlema diminished. Then a definite double bruit appearrl 
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most audible in the apical area, but her conditioo generally was improved. Since 
admission her temperature has been swinging each day between 9S-1° and 101°. Pulse 
112-120. Eespirations 24-32. 

On 27/3/27 she was not so well and showed signs of increasing anaemia. The blood 
count was down to 2,000,000 red blood cells. 

I transfused her on 29/3/27 with over half a pint of blood (300 cc.) and she had 
a slight rigor subsequently. She is Group II. 

On 4/4/27 red blood cells were 2,020,000 ; hb. 60 per cent. 

On 11/4/27 red blood cells were 1,400,000 ; hb. 40 per cent. 

On 13/4/27 I again transfused her with another 300 cc. of blood, and the following 
day red blood cells were 1,200,000; hb. 40 per cent. Donors in both cases were 
‘ universal donors.’ 

From 18/3/27 tmtil 7/4/27 she was tabng liq. arsenicalis, and had worked up to 
6 minims daily. 

On 7/4/27 Dr. Myers saw her with me in consultation. 

To-day as she leaves us the liver is the same or slightly less in size than on 
admission, but the spleen has increased In size and is now nearer the symphysis pubis. 

I fear the prognosis is very poor, but in the hope that you may be able to fit her 
for operation, which ia rather a desperate hope, we transfer her as arranged.” 

Although it was realised that this patient was a grave operative ri«k, the spleen 
and liver tremendously enlarged, the abdomen distended to its fullest capacity with 
free fluid, the pulse quick and feeble, the hicmoglobin in the region of 20 per cent, it 
was felt that splenectomy, hazardous as it might be deemed, oflered the only hope, 
and it was therefore undertaken on 6/3/27. 

At operation the gall-bladder and biliary passages were found to be normal, and 
the liver was greatly enlarged. A large quantity of yellow free fluid was mopped up 
from the abdominal cavity, and after prolonging the incision the enormous spleen, 
which was greyish in colour, was removed. 

The patient made a remarkable and uneventful recovery, the jaundice disappeared, 
and her completion became normal. Keference to the chart will show the progressive 
improvement that took place in the condition of her blood. 

I saw her again on 28/4/33, when she was in perfect health ; the liver was not 
enlarged, the abdominal scar was sound, and ezamioation of the blood showed a 
normal blood count, and fragility also nonnal. 
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CHAPTER vni 

Rupture of tue Spleen 


by 

Rodnev Mainoot 

Rupture of the spleen is yearly becoming a conunoner accident, fliid 
it has been computed that in all abdominal injuries its incidence now 
varies from 15-25 per cent- This incidence may be attributed to such 
factors ns the increasing number of road accidents, the introduction of 
the aeroplane, and greater interest in active sports. Schmidt, in 1932, 
found that ruptured spleen was fifteen times commoner than it was in 
1013, and called attention to the interesting fact that, whereas between 
1913 and 1920 lie saw about two eases a year, between 1020 and 1932 
he had treated approximately 32 cases a year. Tliis is in accord wth the 
statistical records of several hospitals situated in the thickly popiilntcd 
industrial centres where a Ini^c number of accidents occur yearly. 

CausM. Ruptured spleen may be caused by direct or fiidiVfrf 
violence : or again, it may occur sfxmtaneously. 

Direct injuries are causc<I in various ways, resulting from suck 
u(eidonts as ii fall from a licigbt, a crush, a i>low, a stab, a gurf’kot 
wound, etc. Tlioy may l»e associated with external wounds, and on 
rare occasions the spleen may actually prolapse through the wound. 

Indirect injuries of the spleen arc due to sudden twisting moveiucids 
of the body, to acute flexion, extension, or rotation of the tnink, or to 
jarring such ns might result from jumping from a height. 

The commonest single cause of ruptured spleen is a fall f^''' ^ 
height — ^10 i>er cent of cases ; motor car accidents account for about 
20 ]>er cent of cn’ses. and violent sports for about 15 per cent. The^c 
figures are difficult to assess correctly and arc only approxiinat'’' 
About 20 per cent of all cases of niptwrcd sjdccn are associated 'rith 
other intra-abilomini’.I injuries, and many arc complicated by addition^ 
injuries to other parts of the boily. As might he oxiwctcd, the victim* 
an' princijially young adult males, who by reason of their occui>ation or 
Imhits are chiefly expoee<! to this tjiie of injiirj". 

SjM:tnlati4Xius nii])lure may occur in a yiormal or in a jMlholciftea 
890 
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spleen- "WTiile the former is exceedingly rare, the latter, although not 
often seen in this country, is by no means infrequent in tropical 
climates where malaria is rife. 



4H1.— Rt;mr*iD 8?LEes. 
Royal CciUqt oj Sarjtoiu.) 


— BvTTn>.ii> Spi.eE'». AsoTntK mew 

OFTHE StlEEW DEflCTED I't TlQ 431 (J/uMtm, 

Rnyal ColUjt of Suryntne.) 


Spontaneous rupture of the pathological spleen occurs most 
commonly : 

(1) In malaria. 

(2) In typhoid fever. 

(3) In acute general infections, 

(4) In blood dyscrasias. 

(5) During pregnancy, parturition, and the puerperium. 

(6) In cases associated with splenomegaly from any cause. 

In all these conditions the spontaneous rupture is probably depen- 
dent upon some slight unnoticed trauma to the softened and congested 
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spleen. Again, the vascular cndotlielniin of the spleen may be damagt^l 
by the circulating toxins which are present in some of these conditions. 
These toxins cause increased permeability «and softcnhig of the smaller 
radicles of the .splenic blood-vessels which disrupt wlicn the intra- 
splenic pressure is unduly raised from any cause, leading to extravasa- 
tion of blood under the capsule of the organ. Tiiis suhcapsular hema- 
toma Avill by the increase of tension produce a pressure nccrosU and 
secondary softening of the splenic pulp, and fresh blood-vessels will 
eventually be eroded, until bleeding of such a severe nature is produced 
that the capsule yields and is torn asunder, wlien the peritoneal cavity 
becomes flooded wth blood. 

A correct pre-operative diagnosis is very difficult to make in 
cases of spontaneous rupture. More often than not an e.xploratoTy 
operation is advised on account of an unexplained intra-peritoneal 
hjcmorrhage, the cause of which is not revealed until the abdo- 
men lias been opened. The operation to be advised in all cases w 
splenectomy. 

Spontaneous rupture in a normal spleen, as stated above, is exceed* 
ingly rare, and probably less than twenty autlientic cases liavc been 
reported in this country. Shorten (1910) was one of the first to describe 
a case. Susmaii (1927) collected six cases and reported another. 
Hamilton Bailey (1930) recorded eleven cases from literature, andnddwl 
one of his own. Byford (1930), Nixon (1932), Dardinski (1932), Bhick 
(1933), and Halliwell (1933) have each rc]>ortcd one case. Dardinski 
was of the opinion that tlie rupture of the spleen in his case was probably 
due to an increase of pressure in the organ produced by tlie damiuing 
back of blood from the liver whicli was filled witli secondary deposits. 
Susinan suggests that the majority of cases of rupture in a normal 
spleen are, in fact, case.s of tmuiiiatic rupture in wliicli a trivial injury 
has been sastained, but has been forgotten by the patient. The rent in 
the sjdcen is quickly sealed oft by a coagulum or by omentum, so that 
there Is little or no intra-pcritoncal blcctling at tlio time of the origin.'il 
injury. After an inteix-al of a few days or even weeks, however, the 
plug becomes dislo<lgcd and pennits of a copious and uncherkeil 
hemorrhage. ^ Susnian nl^o quotes cases of apparent 8j)ontancou? 
nipturc in wliicli the patient.s remembered later that they had received 
a blow or some such injurv. 

AVe are in accord with this view, and hold that the spleen, o\riii? 

Its iionjul friability, is probably the onlv vhcu.s in the abdomen wliich 
IS liable to laceration on the receipt of some slight external injury- 
Torsion of the pdicle of a normal but unduly mobile spleen may 
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produce degenerative changes in the organ and the congestion necessary 
for rupture, as observed by Halliwell. 

Nal'ed-eye Appearances of Ruptured Spleens. In cases of injury to 
the spleen the organ may be : 

(1) Tom into two portions. 

(2) Completely severed from its pedicles and be found lying loose in 
the peritoneal cavity. 

(3) Eeduced to pulp within its capsule. 

(4) Punctured, as in gunshot wounds and stabs. 

(5) Pissured. 

(6) Lacerated. There is no particular site of election for the 
laceration. In certain instances a subcapsular hfematoma may form 
which may either be absorbed or give rise to further hjomorrhage at a 
later date. 

Clinical Types of Ruptured Spleen. 

(1) Spontaneous niptuie. 

(2) "N^Tiere there has been a severe injury followed shortly after- 
wards by syncope and the death of the patient. 

(3) '\Miere there has been injury followed by shock, a latent 
period, and then signs of internal hremorrhage. 

In Type 2, there has been a severe injury and the patient is admitted 
in a collapsed, and often unconscious condition. Death often follows 
before a diagnosis of intra-peritoneal injiury can be made, and e\en 
where such a diagnosis is made it is fruitless to attempt operation wit 
the patient in a moribund state. In such cases the spleen k o ten 
cut adrift from its pedicles or tom in half, and the abdominal cavity 

is flooded with blood, while the presence of other injuries, e.g. acture 

base of the skuill, unll often proclaim the futility of operative inter- 
ference. 

In Typo 3, the patient has sustained an bjury, this being followed 
first by shock, and then by a latent period during which the patient 
has recovered from shock. This latent period may last only a snort 
time — sometimes less than twenty-four hours ^but it maj e p 
longed for several days, a week, or even as long os two or three weeks 
before signs of internal hemorrhage are evident. This is o yp 
most frequently seen iu surgical practice. 
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Sy »t jrfo»i a toloyy. 

In cases of ruptured spleen tlic signs and symptoms vdW varj 
according to the severity and rapidity of the hannorrhage and to the 
time tliat lias elapsed between the receipt of injury and the examination 
of the patient. There are as a rule three definite stages, the signs and 
sjnnptoms of which are distinct : 

(1) Tlic stage immediately following the injury. This is the imtiil 
period of shock — a reflex, sjunpathctic disturbance such as may Ih? 
associated with any abdominal injurj'. This w'cU-Tccogniscd stage needs 
no furtlicr elaboration here. 


(2) T!\e latent period. This is the time during wdiicli, to all appc-ir- 
anccs, there is no liacmorrhagc from the spleen and the patient lins 
recovered from primary' shock. Tiiis deceptive stage varies con- 
siderably in lengtli ; it may be a very short while — a question of a 
few hours at the most — ^before signs of internal lucmorrhage become 
evident; it may bo more protracted, even to twenty-four hours; or ogam, 
there maybe a lapse of as much os a week or more before there is any 
recurrence of the bleeding, this being known as the “deloyed” typc<>l 
ruptured spleen. Daring this latent period in 50 per cent of ca.se.s there 
may be no abnormal signs and symptoms found on examination ; m 
some instances the patient will be ajiixtrenthj normal again in twenty- 
four hours after the injury, while in over 30 per cent he will he diS' 
charged as fit and may return to work for several days before the 
catastroplie of a nolent intra-abdominal bleeding occurs. 

In Imlf the cnse.s seen during thw latent phase the following iJond-s 
may be elicited on careful examination : («) a slight, but continuous 
aching pain below the left costal margin, or perhaps difiused over tw 
whole ahdomen ; (6) left shoulder pain (Kclir’s sign) ; (c) sonic tender- 
ness in the left flank; (d) slight muscular guarding in this region i 
(c) local tumefaction ; (/) a low degree of py-rexia ; [fj) a slight icteric 
tinge of the conjunctiva*; (A) sallowncss of the skin. 

Pmn i.s tlic coininone.st symptom of nijiturcd .spleen ; if coiitinuon^ 
and located to tlie left hypochondriac region, it is very' sugge.stive of s'uc 
injury. Phrenic pain, i.e. pain refcrre<l to the left shoulder, is « 
of irritation by blood clot of the branches of tlie left phrenic ^er^’e on t 
undor-surfnee of the diaphragm, and is verw’ often felt, although m 
quirios ns to it.** prc.sotice are seldom made. 

TmUmiddi is not markwl, but when pre.sont it is a valuable sign- _ 
ItujuUty is not constant, but here again, wliere it ii* persistent, >t 
suggestive of some intra-Ab<lommal lesion. 
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(3) The stage of rapid bleeding into the peritoneal cavitj'. During 
tliis stage the familiar signs of internal haemorriiage may be e^^dent. 

The symptoms of pallor, faintness, thirst, vertigo, tinnitus, palpita- 
tion and tremor, with cold extremities, nausea, sweating, and rapid 
pulse, are caused by a sudden ansemia. In any suspected case of severe 
hjemorrhage a hajmoglobin estimation will give a useful indication as to 
the degree of anjemia present, allowing time, however, for dilution of 
the blood from the fluid reserves of the body. If the haemoglobin 
estimation falls below 50 per cent, it will indicate that the patient has 
lost a large quantity of blood, although immediately after hfemorrhage 
the haemoglobin percentage is normal, or even increased on account of 
shock. In cases of severe hscmorrhage there is an abrupt and often 
considerable drop in the blood-pressure. The signs and symptoms of 
internal haraorrhage are only conclusive when bleeding has been in 
progress for some considerable time. 

In the majority of cases the symptomatology is relatively unim- 
portant, and on examination the most that will be found is a certain 
degree of pallor and sweating, some tumefaction of the abdomen, and 
cold extremities. The temperature, after a sharp fail, gradually rises 
to 99® or 100® F, The pulse-rate is increased and mounts rapidly, until 
eventually it becomes thready and almost imperceptible. The respira- 
tions are increased and shallow. ^Mien " air-hnnger " is present a 
respiratory coimt may be impossible. 

At this stage the abdomen may be slightly distended, and tenderness 
and rigidity may be elicited in the left hypochondrium. Shifting dull- 
ness and Ballance’s sign may give added confirmation to the diagnosis. 

A Case ofRuj^ured Spleen ofOie “ D^aijed ” Type. V. C., aged 13, born mth an 
enormous luemangioma of the right lower limb for which she underwent eighteen 
operations withont success, ^’hilst in the schoolroom she tnpped and fell, hitting her 
left side agaiast a form. She experienced a sharp, stabbing pain over the left lower 
ribs, collapsed, and was put to bed in a very shocked condition. When seen by the 
doctor an hour or two after the accident her temperature was sub-normal and her 
pulse almost imperceptible at the wrist. She was blanched, almost unconscious, and 
her body was drenched in cold perspiration. 

She made a verj* rapid recovery, and the next day expressed herself as being quite 
fit- Within three days she returned to school and continued there rintil the seventh 
day after the fall, when during a meal she again suddenly collapsed. I saw her on the 
following day, i.e. the eighth after the injury. On examination I found her very pah 
and prostrate, her temperature sub-normal, and the pulse uncountable at the wrist. 
The abdomen was distended and slightly tender on the left side, particularly below 
the Costal margin. There was shifting dullness in both flanks. 

Operation. Left paramedian incision, abdomen /all of fresh blood and also large, 
obviously old, clots. The spleen on removal was found to be severely tom along its 
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convex Itonler, and tte gap wav firmly plugged with an organising lijcmatoma. Tt*r» 
were two or three deep flssurev near the hUum which appeared to l>c responsible f'r 
most of the hcemorrhage. On mopping up the Mood it was interesting to see that tbre 
was a large ha-mangionu occupying the retroperitoneal space of the posterior ahliv 
minal wall on the right side. This haMuangioma was continuous with the tniscre 
venous trunha coming up from the right lower Urah. It was difficult to conceive tbit 
this patient could have sustained an nl»dominal iiijurj' without rupturing one of thM 
engorged, tortuous, and thin-walled channels. 

She made a good recoveij*, hut about tho eighth day after the operat ion clcvelop^i 
phlehitu of the right leg. When this .subsided she was sent home in a fit condition sed 
remains in good lieaUh to-day, nearly five years having elapsed since the operation 

Thit? is a case of the “ delajred ” type of rupture of tltc spleen where 
lacerations of the organ occurred tvitli signs and symptoms of initial 
sltock, vdtlt recovery from tke sltock and a prolonged latent period, 
i.e. seven days. It is to be presumed that the lacerations became phiggi'd 
Tfith omentum or blood clot, and that these were detached during soni? 
slight exertion, causing bleeding of a serious nature to comiucuce 
afresh. 

TrtQlmcnl. As soon as the coiulitlon is recognised operation should 
be undertaken tvitliout delay, and, desirable as a blood-transfusioa 
may be, it is only on the rarest occasion that time permits of a siiitahk 
donor being secured at once. During operation an intravenous infusi^ 
of Crookes’ gum saline, or Ringer’s solution to which has been added 
5 per cent glucose, h useful in combating shock and in replacing the 
fluid that has been lost. 

As the diagnosis i-s often in doubt and multiple intra-abdominal 
lesions may bo encountered, it is best to open the abdomen 
tiirough a mid-line epigastric incision. M'hen tlie presence of free 
bloo<l in the peritoneal c.avity confirms a diagnosis of serious interna 
hfcmorrhagc, the spleen .should be palpated to ascertain wlicthcr it ha< 
.suffered any injury. Where there is rupture of the spleen, the surgeon 
will have the choice of dealing with tlie condition by one of thre® 
methods : 

(1) Tnmj>on.adc. 

(2) Suture. 

f3) Splenectomy. 

The first two methcKls — plugging the rupture<I spleen with paaxe, 
or suturing— can only be recommended for verj’ e.vceptional ca'es, an 
splenectomy should be the procedure of choice. 
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Technique of the Operation. If a mid-line incision has been made 
a more ready approach to the pedicle of the spleen can be obtained 
by cutting across the left rectus muscle transversely. The injured 
spleen will often be foimd to be mobile and can usually be d^a^\^l 
easily through the incision. If the spleen is fixed by adhesions or has 
a short pedicle, it should be mobilised in the manner already described 
(see page 810). The pedicles of the spleen are then grasped by the 
assistant’s fingers or by a rubber-covered intestinal clamp, permitting 
of a careful inspection of the organ to determine the extent of the 
injury and to facilitate the process of clfimping, cutting, and ligaturing 
the vascidar pedicles. 

After the splenic blood-vessels have been securely tied, any blood 
clots that are present in the peritoneal cavity should be scooped out 
with the hands and the free blood mopped up as far as possible. A 
rapid exploration and examination of the other abdominal viscera is 
then performed in view of the possibility of further injuries, particular 
attention being paid to the liver, the diiodeno-jejiinal flexure, and the 
upper coils of the jejunum. 

At the completion of the operation a pint or two of warm saline 
should be poured into the abdominal cavity. The abdominal wound 
should be very carefully sutured, as wound sepsis and burst abdomen 
are common post-operative complications. Arrangements should be 
made for a blood-transfusion without delay. 

The mortality of ruptured spleen of Type 3 is stated to be 7-10 
per cent. I have had five cases and all but one survived — a mortality 
of 20 per cent. 



CIIAITER IX 

Egypti^vk Splexo^ieoaly 

hy 

If. E. S. Stivex 

Loatt is the fpft of the Nile, as Heroflotus well said. The abninliiiicc 
of water provided by engineering work.s of the first magnitude has had 
the direful result of propagating parasitic diseases and pests which 
formerly were kept in check by dr)' season alternating wth flood 
season. 

Of thesic parasites Bilharzia inansoni, Bilharzia hrcmatohiiini, 
ank)*lostonia, and ascaris are so common that 75 per cent of the 
population arc infected with one or nil of them. 

E^OTtiaii splenomegaly appears to he associated with these para* 
sites, and in my opinion especially Bilharzia mansoni. The intormocliate 
host of B. mansoni is the snail inollu.scum plnnorhis : the Iiost of 
B. hajinatobhun, mollu.scuni bullinns. 

The geographical distribution of the snail is under investigation, 
but there is no douht that the distribution of the disease is relate<l 
to the ond-canais in the northern parts of the Delta. 

The theory that splenomegaly is due to a one-sex infection nee<I 
only be mentioned to be dismissed, although one snail pro<inccs 
cercaria;, wliich transform into only male or foinalo worms. 

The infection is recogniswl by the fellah (farmworker) and called 
Baoona Itch, on account of the irritation i»ro<lnced bv the p.i^'ai?? 
of the corcarijp through the .skin, Baoona being tlie'namc of tlic 
( optic (Egyptian Christian) month which corresponds to our iiiniitli 
of June. 

The disea.se Ls of insidious onset and has three definite stage.*?. 

The first st.age consists of a feverish {>erio<l lasting ten to fifteen day.*. 

Tlie se<-oml stage consists of a gradual enlargement of the liver and 
spleen lasting for a jwriod of three years or mon*. Wasting and an:en«a 
and irregular pjTexia are notable fciitures, and there is loss of apijctite 
arul some |»ain over the spleen. 

S9S 
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The third stage consists of an atrophy of the liver with well-marked 
cirrhosis and a progressive enlargement of the spleen with ascites and 
death. 

If splenectomy is performed in the second stage or early in the 
third a regeneration of the liver takes place, and the genera! health of 
the subject is improved as soon as the intolerable weight of the spleen 
is removed. 

The blood picture before operation shows a diminished red cell 
count, i.e. about 2,000,000. 

The white cells show ; 

(i) A general leucopenia, 3,000. 

(ii) A proportional decrease in polymorphs, 40 per cent (75 per 
cent normal). 

(xii) A proportional increase in mononuclear elements (lymphocytes, 
etc.), 40-50 per cent (normal 12 per cent). 

(iv) Some cases have a very high eosinophil percentage, 10-15 per 
cent (normal 1^2 per cent), but this may be the condition in 
any worm disease. 

Spleneclomy is the only remedy for this disease. I have performed 
over eight hundred, and the technique of the operation is becoming well 
established in Egypt. In the General Government Hospitals in 1933, 
058 splenectomies were performed with a mortality of 12 per cent. 

That the risks of the operation are worth while may be seen by the 
photographs of the men taken both before and seven years after opera- 
tion, and before and four years after operation (figs. 483 and 484). 

The result of the examination of these men was : 

Salmi Salama ; 

Splenectomy, October, 1927. 

Seen and photographed, June, 1934. 

Urine .... Negative 

Faces .... Ankylostoma 

K.B.C 2,000,000 

AV.B.C. .... 9.500 

Hamoglobin Index . 80 per cent 

Eosinophils ... 4 „ 

Basophils ... 0 „ 

Neutrophils . . . 26 „ 

Lymphocj’tes . . C4 „ 

Large Mononuclears . 0 „ 



y\9. <S3 — 5*UII .SlUMi. >{oiu»(fi) Siusitv. 

nfforeM.l»fi#f opfMtJufl. 5f'tfn«|.,iny, jinJ »fli-r ppfwtbitt J'r'I™'* 

Ilctoreon right UkpnST.C.Oi. U.my. 3";7/3n. lldurp W> nsM Ul« 


Mohomcd Sitleman : 

Plioto and opeiation, July, 1030. 

Seen and photogniphed, June, 1034. 

Urine .... Negative 

I'a?ccs .... Ascarh 

Il-B.C 2,040,000 

'V.B.C 14,400 

Hreinoglobin Index , 80 per cent 

ICosinopliils ... 0 „ 

B.asopliils ... 0 „ 

Noutropliil.s ... 37 „ 

LympIioeytc.s . , 50 „ 

I.M'irge Mononuclears . 7 „ 

Tlie niicro'iropical picture is well ilhistTated in tlio three acconijMUO’” 
ing niicro-j)hotogmj)]is. 
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Fiff. 48IX— Spi^ommalt it nit A<we 
Staqc. 

(nigh ntgnincatioQ.) 

Piute (howl 4 SrelpIghMa Tbe 

central vewel It tbickened : there Is an 
apparent and aetaal decrease in tlie amoant 
o( the aurmundmg mononuclear elements 
normally present. 


Fij. 4«5.— BiuiARmi, Tissue (xoy- 

HflXSIC). 

(Low magnification.) 

Plate shows Bilharzial granuIaUon tissue (m 
the actiee stage). The oofstanding feature u 
the Immense sggregation of the eosinophils 
roaiid tte clumps of Bilhariia eggs in the 
lower port of the field snd tbe ditiose 
eosioophUie infiltration all through (small 
dots]. 
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OPERATION' 


A ‘full (lose of (Narbon tctracliloride is ndministered on admission to 
hospital, to clear the intestines of ankylostoma, ascaris, and tricho- 
monas, etc. A full course of tartar emetic is given to kill all the living 
Bilharzia liajraatobiuni and mansoiii and their eggs. During this course 
six injections of neos*alvarsan are given, not only in coses where Wasfcr- 
inann is found positive, but in all cases as a general and most efficient 
tonic. The positive Wassennann has not been proved to have any 
connection with the disease. 


Anti-pneumococcic vaccine is given in three doses ns the time for 
<»peration draws near, and the general health of the patient is attenJed 
to with good food and tonics. 

Tlie operation should always be done under spinal onfpsthesia. I u«c 
percaine now, whcrcf.s formerly I used stovaine with stryclininc. 

I make on incision varj'ing in length according to the size of the 
spleen, but always beginning well up to the costal margin and cxteiuling 
down to the level of the umbilicus, or below if nece.ssary. I nbvajs 
divide the rectus muscle into equal linlvcs longitudinally, and although 
some surgeons advocate a paramedian incision and retract the rectus 
muscle outward.s, I find this procedure involves a loss of time and a 
definite restriction of tlic field when manipulating the pedicle of the 
spleen, which is the crux of tlie whole operation. 

With supporting silkwonn-gvit sutures I have only had t^vo 
or tliree ventral liernia>, and tlicsc in cases where oaring to 
the general debility of the iwtient the wound had not he-iled 
readilv. 


On opening the abdomen I have the vacuum evacuator handy and 
draw oH any ascitic fluid that may l>c present. I insert my right hand 
to cxiuninc the gall-bladder, etc., and ascertain the extent and strength 
of tlic adhesions around the spleen. In favourable ca.scs where the 
adhesions are light they may be broken by the hand. I generally exlra^^t 
the tij) of the spleen from the nlKlomcn and cut the tail-like Iea.«h of 
vessels nmning to this part of the organ after clamping with ordinal} 
artery forceps. I tlien attack the licno-renal ligament attaching the 
border of the .spleen to the splenic fle.xurc of the colon ; this niaV 
Ik* broken by the hand, cntismg only insignificant bleeding* "hic i 
can be controlled at the end of the ojK'ration after removal of the 


spleen, or if the ligament is strung it can be cut Ix'twocn clamps. 

The right hand may now be passed doum into the vault of tl-c 
diaphragm and again adhesions should bo broken by the hand. I 
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whole spleen is then delivered from the wound, and as this is being done 
the left hand palpates and controls the pedicle of the spleen ready for 
any emergency should the pedicle tear. As soon as the spleen is 
delivered I pick up the gastro-splenic omentum, make a hole in it, and 
put three clamps on the leash of vessels rumiing from the greater 
curvature of the stomach to the spleen, immediately dividing 
this, leaving two clamps on the stomach end and one on the 
spleen. I then clamp and divide the rest of the small omentum and, 
this being done, it will be found that the pedicle of the spleen is a 
broad mass lying between the first and the second fingers of the left 
hand. 

I then lift up the lower border of the spleen and free the pedicle 
where the lieno-renal ligament has been partially separated ; the tail of 
the pancreas is also exposed. Bleeding, troublesome to control, may 
occur here, but a catgut ligature on a round needle, passed into the 
substance of the pancreas and gently tied, generally succeeds in 
arresting it. I then put on to the pedicle four very big clamps in 
juxtaposition. ; I cut between the third and fourth and the spleen is 
removed. I then pass a linen thread around the pedicle and 
removing the clamp nearest the aorta I tie firmly. I then place 
another ligature in the position of the second clamp, loosening the 
third clamp during the tightening. I place a third ligature for safety 
at the end. 

(The ligature I use is Barbour’s linen thread, No. 18 and No. 36, 
white and black. They are prepared in lengths of a foot and tacked 
on to a strip of linen. This is then sterilised in the ordinary way in 
the drums with the swabs, etc.) 

In the esse where the pedicle is too complicated and thick to tie by 
a simple encircling ligature, I pass a pedicle needle loaded ^\nth a white 
and a black thread through the middle of the pedicle and tie either an 
interlocking ligature or separate, as suits the circumstances best ; here 
the advantage of a white and a black thread is readily seen. I then 
put on supporting ligatures according to the requirements of the 
case. 

A retractor is now placed in the upper end of the wound and the 
evacuator is placed in the cavity left by the spleen. I then ligature 
off the vessels held in the clamps on the small omentum ■with Ihien 
thread and also the vessels on the lieno-renal ligament. I pick up with 
big bullet-nosed clamps any bleeding vessels in the bed of the spleen 
and the vault of the diaphragm, taking particular care at this stage that 
everjirhing is perfectly drj'. On examining the spleen when the 
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abdomen is first openeil, it is sometimes found that the adhesions arc 
\cry thick and massive and that the spleen is intimately adherent to 
the abdominal wall and adjacent viscera. The surgeon need not be 
intimidated by this state of affairs. If the adliesions are really too 
strong to break and tear, then a species of dccorticisation may he 
carried ont and, ^Yith the left hand controlling the pedicle of the spleen, 
it is found possible to shell the spleen pulp out of its hardened corte.r. 
This cortical shell is left in sitit and does not bleed. The abdomen is 
closed with a continuous catgut suture, and then three or four silk- 
worm-gut sutures are passetl through the skin and imder the rectus 
muscle, these being held by artery forceps until the anterior sheath of 
the rectus is closed nith another continuous suture. The skin is closed 
with Jlichc! clips, and the sillavonn-gut sutures are tied, taking care 
not to strangle the muscle-fibres of the rectus. The long ends are then 
tied over a round roll of gauze which i^cts as a splint and support to the 
wound. 


AFTEn-TIlEATMENT 

The after-care of the patient begins with a pneumonia jacket put 
on in the tlicatre, and the placing of the patient’s bed in the ward in 
a position free from draughts. Such patients are very liable to develop 
a left basal pneumonia, and, in fact, in tlie early days of the operation 
the mortality of 90 per cent was caused by this post-operative com- 
plication. 

I do not advocate the transfusion of blood, glucose, or saline, and I 
try to prevent the patient from drinking for twenty-four hours. 

\ feverish perio<l of four or five days Ls often noticed, and in such 
cases a quinine tonic is found beneficial. Injections of camphor ever} 
four hours is also routine treatment for three days. 

The clips are removed on tlic cightli day, and tlie supporting silk'- 
worm-gut on the tenth day. I’atients arc allowed up out of l>ed on the 
eleventh day, and go home on the fourteenth. Tlicy improve slowly m 
healtli, and in three months* time arc back at work as healthy labourcrJ. 


CONCLUSIONS 

Splenectomy is the only cure for Egj'ptian splenomegaly. The 
risks of the oiioratlon are great, but c.areful prepanition of the patient 
on the lines here laid dowm considerably diminislies the ri^k. 

The origin of tljc dise.ase is not established. 
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Section 10 


DISEASES OF THE \^RiinFOIlM APPENDIX 


ApPENDIcms 

The term “ appendicitis ’’ was used first in 1886 when Reginald Fitz 
of Boston published a paper upon this subject. It was Fitz’s paper, 
more than anything else, which resulted in diseases of the vermiform 
appendix being transferred from the domain of mecRcme to that of 
surgery. 

During the past 40 years advance in the diagnosis and treatment 
of appendicitis has been remarkable, but so long as the mortality 
remains what it is (in England and Wales 3014 individuals died of 
appendicitis in 1932) all of us have something yet to learn about the 
subject. 

Surface Anatomy. McBiu*ney’s point has been the guide to the 
area of greatest tenderness in appendicitis ever since it was first defined 
by its originator in 1889. Usually the point is described inaccurately. 
In the original statement it is given as being between inches and 
2 inches from the right anterior superior iliac spine upon a line joining 
that spine with the umbilicus (fig. 488). iMcBurney’s point as defined 
by McBumey is the classical point of greatest tenderness in appen- 
dicitis, and also a most useful point to have in mind when an incision 
to expose the appendix is about to be made. Its erroneous usurper, 
wliich unfortunately has been copied from book to book, is a point 
at the junction of the outer and middle thirds on the same line. 
The latter is too medial. 

Surgical Anatomy. The vermiform appendix is present only in 
man, certain anthropoid apes, and the wombat. It is the only organ 
in the body which has no normal position. The relative frequenc}' of 
its more usual positions is depicted in figure 489. The frequency of the 
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retrocwcal position should be noted. The cfrcinn of the Maiigaby 
monkey is nornmlly situated beneath tlic riglit lolie of the live/; 
in man, failure of the cfecum to descend is a common anomaly. 
Extravagant examples of retrooocal appendices are often assoriated 
with a mahdcicended ciccrim. Complete duplication of the appendix 
has been described (P. Green), but this is an anomaly of great 
nirity. 

The base of the appendix is always the meeting-place of the iTnia? 
coli ; consequently when the appendix is difiicult to locate one of the 
tneniffi should be traced downwards. If the organ is still not visible 
and it is certain that it has not been removed, it will probably be found 
buried in the posterior ca-cat wall, and will he discovered by palpation 
and dissoetion. A portion only of tbc appendix may be buric<l in the 
ca*cal wall, its terminal part being free (fig. 490). Such acondition invites 
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incomplete appendicectemy witt recurrence of symptoms and the 
possibilifc)’- of legal action. 

Vascular Supply. The appendix has an abundant blood supply, a 
vascularity apparently out of proportion to its size. 

The appendicular artery is often stated to be the only artery supply- 
ing the appendix. In nearly 50 per cent of cases there is an accessory 
appendicular artery, a branch of the posterior csecal (fig. 491). 

The appendicular vein is a radicle of the ileo-colic vein which drains 
into the portal system. 

Lymphatics. Four, six or more l)rinphatic channels traverse the 
meso-appendix to empty into the ileo-cjecal glands. 



Tig. in.— Tut AcceasoBT AffE^oiectiR Abtery. * fij. iu ’.— ak AffUDix rtLUD 
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YB4BI.Y nrrrriBCEvrorciSEB. 

Mirmte Anatomy. Interesting features in the structure of the 
normal appendix are : 

1. That the muscular vestment of the appendix is not complete. 
A\Tiere the vessels penetrate, gaps called the hiatus nniscularis 
are present ; these gaps afford a possible explanation of the 
apparent ease with which oiganisms in appendicitis migrate to 
the peritoneal cavity. 

2. The submucous layer of the appendix contains a heavy deposit 
of lymphadeuoid tissue. 


The riddle of appendicitis — ^its actual cause and its meteoric rise 
from an insignificant disease to a menace to the civilised world has 
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been a matter for much divergent speculation. So far no satisfying 
explanation has been forthcoming. The following netiological factors 
arc important, but for the most part they must be looked upon a« 
purely contributor}'. 

llorras ami other foreign bodies. Tlint worms (fig. 492) and other 
intestinal parasites can and do injure the appcndicvilar mucosa and 
may block its lumen must be allowed. The same will be admitted for 
a foreign body. Nevertheless, in the majority of instances it is quite 
clear that parasites and foreign bodies play no part in the production 
of appendicitis. 

Concretions and strictures. One of the worst forms of appcndicitL«, 
namely appendicular obstruction, is often determined by the presence 
of a concretion or a stricture preventing the products of infiainiimtion 
from escaping into the emeum. 

The roh of fats ami fattg acids. ^Yilliam5 of Liverpool hclicved 
that fatty acids were excreted by the intestinal glands. AppendicuUi 
concretions, he stated, arc formed of insoluble soaps and fats. Just 
ns a concretion can block the lumen of the ai)pcndix, so, according 
to his theory, insoluble soap.s block the appendicular gland-tubules 
making them an easy prey to bacterial infection. 

Is appendicitis an endemic disease ? Those who deal with large 
numbers of cases of acute appendicitis arc impressed by the fact that 
cases occur in groups. Denver noticed that the numbers iucrcasc<l 
during the summer. In a Swiss Communal Hospital it was found that 
the highest incidence was during hlarch and April. Wc have been 
imprc.s.sc<l by the fact that vinilent examples appear to occur in Iwtclifj 
so regularly as to defy the vagaries of coincidence. 

Familial susccplibililg. That there is Rometimc.s a familial fendcnc) 
to the disease cannot be dispiitctl, Tiiis generally accepted fact can 
be accountwl for by .an hereditary malformation of the organ which 
predisposes to infection. Thus, the whole family may have a long 
retrocjccal npjK*ndbc witli a comparatively jK)or blood supply (fig- 
and many of its members fall victims to aj'pcndicitis in one form or 
another. 

Hare and diet. .ApjK'ndiciti.s i" particuhirly common in the Jiighl) 
c»%'ilhed European, American and AustT.alian countries, while it i'* 
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rare in Asiatics, Africans, and Poly- 
nesians. If, however, individuals from 
the latter races migrate to the countries 
where appendicitis is common they soon 
acquire the local susceptibility to the 
disease (Rendle Short). Even apes in 
captivity appear to acquire the human 
liability to appendicitis. These signifi- 
cant facts satisfy many that the rise of 
appendicitis amongst the highly civilised 
is due to an unbridled departure from a 
simple diet rich in cellulose. But this 
cannot be the whole explanation, for 
acute appendicitis occurs in babes at the 
breast and in life-long vegetarians, as 
we have wtnessed. 
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IS another contributory factor of great fAimy. 

importance. It is abundantly clear 

that the common practice of administering purgatives, particularly 
castor oil, to patients with “ stomach ache,” and the violent 
peristaltic action which results, favour, and often determine, per- 
foration of an inflamed appendix. 


BACTERIOLOGY 

Cultures from inflamed appendices usually reveal that the infection 
is mixed ; rarely a pure or almost pure culture is obtained. The 
follo^ving are among the most important oi^anisms associated with 
acute appendicitis. 

Streptococcus facalis is associated especially vith cases of severe 
infection, and is the usual cause of extensive and rapidly fatal periton- 
itis. H. H. Brovm has found it in pure culture in the sj'stemic blood 
talcen from such cases. 

BacUhis coli communis. Like the foregoing, this organism is, of 
course, also a normal inhabitant of the large intestine. Again, it has 
keen found in the blood culture of patients moribund from append- 
icitis with peritonitis. Bro^vn has had prepared a serum of S. fiecalis 
and B. coli from these cultures. 
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I), arogenes capsuJalus (B. Welchii). It was sho^ni by Welch that 
tills organism bad an almost universal distribution in the intestinal 
tract of man. The organism lias been found in a number of cases of 
appendicitis, including fulminating examples. Following the work of 
B. AVilliams of St. Thomas’s Hospital on the value of anti-gas gangrene 
scnim in inte.stinal ohstniction, anti-gas gangrene scnim is used by 
many as a routine measure in cases of gangrenous and perforated 
appendicitis, in conjunction with surgical treatment. 

Aschoff’s organisin. Ludwig Aschoff has discovered a small Gram 
positive organism situated within sjmiptomlcss and normal appendices 
— always and only, it should be noted, near the tip of the organ. He 
finds this organism in profusion in smears from acutely inflamed 
appendices and often within the neighbouring phagocytes. Aschoff 
considers th.at this regular and peculiar inliabitant of the distal end 
of the appendix for some reason becomes virulent and is the actual 
cause of appendicitis. 


ACUTE APPEKDICmS 

Pathologtj. A practical classification is to diridc examples of acute 
appendicitis into acute appendicitis proper and acute appendicular 
obstniction. 

Acute appeiuUcitis proper probably always begins as a simple 
catarrlial lesion and passes tlirough the various phases of acute inflam- 
mation, terminating in some instances in gangrene. 


Acute appendicular obstniction. The lumen of tlio appendix is 
obstnicted by a stricture, concretion, parasite or foreign hotly (fig- 
When the obstniction is complete it tends to produce early gangrene 
of the organ. Close examination of gangrenous appendices directly 
after their removal .show that thev usually belong to the ohstnictuc 
group. Perfonition often occurs, particularly at the site where a 
concretion is impacted. 


Macroscopical appearances in eartg acute appendidfis. In ear y 
cases of acute appendicitis, the organ, wlicn viewed from witliout, lou '* 
normal. What is often more important, when a nonnnl appendix has 
been bathed in inflanimatorj' exmlatc from .some other intm-jicritonca 
lesion the exterior o! that apjieiidix looVs infiamed. So it comes al>rj” 
that when a surgeon is in doubt os to the culpability of an apj>endix -e 
.should remove the organ and nt once pa«.s it to someone in the theatre 
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to slit up. If the appendix is the source of the trouble “ it will be worse 
on the inside than on the outside.” 

“ Dotted ” areas of brownish-red pigment within the mucous 
membrane are often seen townrds the tip of the organ. To the uniniti- 
ated these may appear to be evidence of inflammation. Scrutiny of 
the washed surface will reveal their trae nature. 


Fig. 4W.— Aorre ArMstDicP- 
lakObstbuctio};. { AjKrPrc ^, 
TTiUk, irAa firtl dttcribti a>4 
important tondilion ) 
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Every opportunity should be taken to examine the mucosal surface 
of recently removed appendices. The opinion of a man ^vith experience 
is often more reliable than a histological examination. Pathologists 
agree that a doubtfully inflamed appendix is an extremely difficult 
subject upon which to express a de^te opinion. 

Clinical features. No age is exempt. \Vhile it is true that appendi- 
citis is far more common in young adults (fig. 495) it is found in early 
infancy and even in extreme old age. 

<Sex. Until a decade or so ago males were attacked more often 
than females. To-day there is very little disparity in the fre- 
quency with which the sexes are attacked. The rise in the nimiber 
of females sufiering from appendicitis is but another curious factor in 
this comparatively new disease. 

In a work designed for post-graduates it is unnecessary to reiterate 
the classical symptoms and signs of acute appendicitis. Typical cases, 
which constitute about 65 or 70 per cent, of the total, are extremely 
simple to diagnose. On the other hand, atypical cases can be 
amongst the most difficult problems with which the surgical climcian 
is confronted. 
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ATiTicAL Acute ArrENDicms 

Acute appemJicuIar obstruction. The leading symptom is colic; 
the pain comes and goes. The coUc is often severe. The patient 
may vomit once or twice, but this does not relieve the spasms. Usiialk 
the temperature is normal and the pulse beUveen the attacks 
is not necessarily accelerated. Abdominal tenderness is general, anil 
if the a])pcndix is in the right iliac fossa and not covered by the caecum 
this area uill be tender. If it is in the pelvis the rectal examination 
will he significaut. If rctrocaecal or splenic uv position localisation of 
tcn(lernc.ss may be entirely missing, although deep finger-point tender- 
ness in the loin sometimes suggests a diseased appondLx in tlie fonner 
situation. Ilypcrmsthesia in Slierrcn’s triangle (6g. 400) is often of the 
utmost value in the diagnosis of these cases. AVheu it is prc.^ient the 
appendix should be removed just as soon as po-i^silde. IVo have ah'’ 
found Rovsing's sign of help in not a few instances. 


liovsing's sign. Even pressure is exerted over the pelvic colon. Tbi« 
forces gas into the ciccum {fig. 497). If pressure on tlic left caimcs pain 
to bo felt in tlic right iliac fossa the case is probably one of ucutc 
appendicitis. 




ABDOMEN 


917 


Acute appendicilis mth diarrhfm. Constipation is so usual in the 
early stages of acute appendicitis that when diarrhoea accompanies 
it the true diagnosis is liable to be overlooked. If diarrlicea is accom- 
panied by even slight, but constant, tenderness and some rigidity in 
the iliac fossa, other things being equal, the appendix should be 
explored. 

Early acute appendicitis loith a high temperature. If the tempera- 
ture is over 102® F. within the first twelve or t^veuty-four hours of an 
attack of abdominal illness, there is a tendency at once to rule out 
acute appendicitis, even in the presence of some sign pointing to that 
condition. True, such cases are usually due to pneumojiia or right- 
sided pyelitis, and it is not our object to question this probability. 
The point wn wish to emphasise is that appendicitis cannot be elimin- 
ated because the temperature is too high. The examination should 
be just as tboxougb and the diSciential diagnosis weighed, taking the 
temperature ns but a moiety of the factors before us. 


Acute AprENDicms without ABDOiiiNAL Rigidity 


Abdominal rigidity may be entirely absent : 

(а) When tlie appendix is placed deeply in the pelvis, 
examination should prove invaluable in this instance. 

( б ) When the 

appendix is retrocsccal 
and virtually extra- 
peritoneal. 

(c) In obstructed 
appendicitis, especi- 
ally soon after per- 
foration has occurred. 

Immediately after an 
obstructed appendix 
has perforated, the 
violent abdominal 
pain disappears. The 
patient often says he 
feels better. The 
hypciuisthesia goes, 
rigidity may be 


The rectal 
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Almost, if not entirely absent, but the piihc-rate soon begins to nV 
But for the last-named sign Ave would be mistaken more often than we 
are. Probably this is the most difTicult phase of acute appcudicitU to 
diagnose. 

It Ls in problems such as these that a leucocyte count is sometimes 
of value, a jwlymorphonuclear lcucocji:osis being contributory evidence 
of an inflammatory lesion (fig. 498). 


DIFFERENTIAL DIAGNOSIS 


From a long list of conditions which have often been mistaken fot 
appendicitis the following are among the most important. 


1. I^arJy pneumonia and pleurisy. Diaphragmatic pleurisy olton 
gives rise to referred abdominal pain and abdominal rigidity. Mhen 
right-sided, and when percussion and auscultation of the chc.st are 
negative, the differential diagnosis can be difficult. Movement of the 
alio nasi and an increased rate of rcspinition definitely favour a thonicic 
lesion. To operate in early pneumonia jeopardise.^ the life of the 
patient. In nil doubtful cases a consultation unth a pliysician should 
be held. Tins is the outstanding erroneous diagnosis, and the one which 
gives grcatc.st cause for regret. 


2. Abdominal injlucnza is another condition which is Bometimes 
supremely diflicult to distinguish from acute appendicitis. The difli' 
oulty , of course, only appertains during epidemics of influenza. II c ha'® 
more than once removed a norninl appendix in such circumstancos. 

9. night renal colic or pyelitis. This is sometimes an c.xtrenich 
diflicult ilifforcntial diagnosis. Urgent cystoscopy with cathctcrisatioa 
of the right ureter and immediate e.xamination of urine from tlic rig'a 
kidney will occasionally prove helpful when ordinary nietlio<ls h-a'C 
failed. Nevertheless, it cannot be emphasised too strongly that pus 
in tlic urine does not ncces.s;irjly exclude appendicitis M*e have 
also, cxample.s of early acute apiiendicitls with slight ha*maturia. j ‘ 
c.xplanation is that that elusive structure, the appemlix, can lie agaiu*^ 
the right ureter, or rest on the dome of the bladder. Urologist** ore 
wont to jeer because a huge number of patients witli a stone in t ‘ 
riglit ureter hear the scar of a recent ajtpcndiccctoiny. Be that fts 
may; when still in doubt early in the attack, after having c.xainine'^ 
the jiatient twice within the hour, there can Ije no question os to ■» 
surgeon’s duty — it is to remove the np|x?nflLx. 
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4. Ruptured lutein cyst (syn. apoplectic ovary) occurs particularly 
during the spring months, and in early womanhood. The patient is 
usually unmarried, or recently married and childless. The signs are 
similar to those of very early tubal abortion, but of course the history 
of a missed period is absent, as also is the sign of a soft cer\’is:. AVe have 
encountered a score of these cases and so far have not yet made the 
correct pre-operative diagnosis -with assurance. It is practically 
impossible to rule out the possibility of a mild acute appenicitis. 

5. Early pregnancy sometimes commences with abdominal pain and 
vomiting, and when the pain is right-sided differential diagnosis is 
difficult, especially in the unmarried. 

6. Ectopic pregnancy. It is unlihely that a ruptured ectopic 
pregnancy, with its well-defined signs of hiemo-peritoneum, will be 
mistaken for acute appendicitis, but the same cannot be said for a 
right-sided tubal abortion, or more still for a right-sided unruptured 
tubal pregnancy. In the latter the signs are veiy similar to acute 
appendicitis, except the pain begins in the right side and there is often 
a history of a missed period. In tubal abortion signs of intra-peritoneal 
hsemorrhage are likely to be manifest. When the internal bleeding has 
not been excessive the differential diagnosis between acute appendicitis 
and tubal abortion is not always simple, especially when the liistory 
of a missed period is lacking. The abdomen moves well on respiration, 
there is deep tenderness in the iliac fossa, but seldom rigidity. A 
vaginal examination reveals the cervix softer than usual, and all the 
fornices are tender ; which is of considerable importance since in 
inflammatory conditions the tenderness is only posterior and lateral. 

7. Salpingitis. Unlike early acute appendicitis, early salpingitis 
is far better treated by non-operative measures. The histor}' of a 
vaginal discharge, of menstrual irregularities and dysmenorrheea, 
of burning on passing water, are all helpful differential diagnostic 
points. The tenderness in salpingitis is usually more medial than that 
found in acute appendicitis, and it is inclined to be bilateral. A vaginal 
examination often gives conclusive evidence of acute tubo-ovarian 
disease. A smear from the cervix uteri examined microscopically 
sometimes clinches the diagnosis. In a few cases the differential 
diagnosis is so difficult that in an early case it is wise to explore the 
lower abdomen. 

8. Suppurating deep iliac glands. Psoas spasm is a leading feature 
of the case. Psoas spasm is also seen sometimes in appendicitis. 
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In three-quarters of all the cases there is a demonstrable infective 
focus such as a scratch or a sore upon the lower limb of the afiectetl side. 

From time to time perforated duodenal ulcer, acute cho!ec}'stiti«, 
diverticulitis, tested ovarian cyst, and torsion of the great onicntiini 
also enter the clinical picture and must be excluded. 


The TiiEATSfENT OF Acute Appendicitis 

There is general agreement that during the first 48 hours following 
the onset of an attack the appendix must be removed urgently. 


APPEXDICECTOMY 

The incision. Considerable controversy still centres around the 
question of the hc>st incision. Some surgeons proclaim that Battles 
inci.slon should be used for all cases. Others favour the grid-iron, 
while a few maintain that a paramedian incision is to he preferred. 
There arc still other incisions which can be employed succcsdully. 
An incision is largely a matter of indlvidvial pTcfcrcnco, and it sccins 
unnecessary to discuss this relatively unimportant matter hero. Irotu 
the practical standpoint it is desirable to point out that the grid-iron 
approacli can, if ncce.s.sary, bo enlarged (fig. 499) and, what is even more 
important, the extension can be repaired easily and effectively (fig. 
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Hemoval of an inflamed appendix. As soon as the peritoneum 
has been opened it is a good practice to place a retractor under the 
medial aspect of the wound, and thereby lift up the neighbouring 
abdominal wall. This permits the surgeon to peer i^dthiii before 
anything has been disturbed. It is often possible to see the cascum 
and occasionally the appendix too. An important refinement of urgent 
appendicectomy is the isolation of the operation field by gauze packs, 
the better to avoid spreading the infection. 

The cseciim is withdrami. Using a swab, the cscum is pulled 
gently, and usually the appendix will come into view. The finger may 
be inserted into the wound to aid delivery. Once the appendix has 
been delivered the caecum is given to an assistant to hold. He should 
be instructed to fake a good grip and hold the slippery structure with 



EUFLOTCD SATiarACTOBlLT fOR T7IIS rVRFOSR. 8IRCE VI<C( TRACTIOX IS inUKD 
TUE SlESO-irrE'IPtl IS torn BV tub St>01.E TOQTlt. 

a gauze swab. Morant Baker forceps are applied around tlie appendix 
in such a way as to encircle the organ and yet not damage it (fig. 501). 
Clipping, then cutting, section by section, the meso-appendix is severed, 
until the base of the organ is reached. A long h»raostat is then applied 
to the base of the appendix. It is released, and applied again a few 
niilliinetres more distally. Around the crushed portion a ligature is 
applied (fig. 502), tied, and its entLs cut short. A purse-string suture 
is inserted to encircle the caput ca?ci about half an inch from tlie appen- 
dix. This stitch passes through the muscular coat, particularly at the 
longitudinal bands. The pnrse-string having been inserted, it is 
momentarily left untied while the base of the appendix is severed 
between the hffimostat and the ligature. The free ends of the purse- 
string are held moderately taut whilst the appendicular stump is 
wiped wth a gauze swab, which is cast aside promptly. The cut mucoiis 
membrane may be touched with pure carbolic. The appendix is 
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invuginatcd with ti smooth stnall pair of dissecting forceps (fig. 5(13) and 
the pursc'String is tied, burying the appendix stump. Attention i^ 
now directed to the ligaturing of the meso-appeiidix. For this purpose 
transfixion sutures are safe ami cannot slip. 
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The almost universal practice of embedding the appendicular stump 
by a purse-string suture has been criticised by a fev^' operators who 
maintain that the step is unnecessary and even harmful. We omit 
the step very rarely ; only, in fact, when the surrounding csecal wall is 
stiffened by cederaa. Under such circumstances instead of the well- 
known ligature and a purse-string, tivo ligatures are applied to the 
stump. 

Seirograde appendiceclomy (fig. 504) is an excellent measure in 
selected cases, and it renders 
easy what might prove an 
extremely difficult operation. It 
is necessary to have the whole 
com^e of the appendix under 
vision before the operation is 
commenced, otherwise the tip 
of a gangrenous organ may be 
overlooked. 

Drainage of the peritoneal 
cavity. In the case of operations 
performed ^vithin 48 hours from 
the onset of the attack a wise 
axiom is when in doubt don't 
drain.” 

Drainage is not employed : 

W T t ^ . i; OF TBS Arrc-Dn HAS BEE1 cmD«D *^o THB APrra- 

in unperforated appendi- oicttlaii stcnr csvAtH-tATED. xne apfb^oix m r« 
citis however evil the o? belnq bemoted fbom the bass to 

* TtF. 

organ may look. 

(2) In cases where the appendix breaks or bursts diuing removal. 
(3) In recent perforation with a local serous or sero-purulent 
exudate. By recent perforation is meant that there was no 
pre-operative distension or considerable acceleration in pulse- 
rate. 

An important question to settle before closing without drainage 
is whether the pelvis contains an appreciable amount of purulent 
fluid. in doubt a small swab on a holder can he passed do\vn- 

wards into the recto-vesical pouch, withd^a^vn, and inspected by 
sight and smell. In general and pelvic peritonitis a suprapubic 
drainage-tube inserted through a special incision above the pubis is 
an excellent and life-saving measure. 


504) IS an excellent measure in 
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^Mion it is necessary to drain the retroccccal space a stab incision 
in the flank is tiseful. The incision is made not too near tlic crest of 
tlie ilium as tliat area is vascular. Drainage of tlie retrocax-al spice 
is required cotnparatively rarely. Cornigatcd nibber is excellent 
dminage material in this instance. 

Tlie foregoing remarks apply to drainage of the peritoneal cavity 
e now refer to drainage of the wound. In acute cases of appendicitis 
it is quite a good practice, as a routine, to insert a strip of glove 
drainage between stitches at the lower end of the wound. More or 
less tlian this is seldom indicated. In the iiTitcr's cx])ericnce elaborate 
toilet of tlic wound with drainage of each laver gives no better, if as 
good, re.sults. 


Tuk Tp.e.vtment of Acute ArrExniciTi.s after 
48 hours’ DURATION' 

A itrisc surycon hiows ichen to operate anil also iclien tiot to ojvmtc. 

If, for one reason or another, the diagnosis has not been made 
until the tliird or fourth day of the disease, and tliere is local pcritonitL< 
or an appeiulLv absco.ss, opinion is divided as to tlie best course to 
adopt immediately. At the present time surgeons are divided into 
two schools. 

The immediate school advocate removal of tlic appendix under all 
conditions just ns soon as jwssiblc, irrespective of tlic time Rincc tlic 
on«et of the attack, although even disciples of this scliool often 
fitijmhite * unless the patient is recovering from the attack.*’ 

The Orhsner-Sherren (delayal) school teach that after tlie forty* 
eighth hour of attack of acute appendicitis considerable thonglt 
should he given as to the advi.'iabilitv of an immediate o})onition. 
\\ bile being ])rcparpd to operate immediatelv, tlioy often institute n 
rigid non-ojierative regime and only operate if tlic sign.s i)oint to 
a failure of Nature to combat the infection. 


THE OaiS.VirR-snEP.REX (HEUKYEI)) tre.^tment 
The objective of the Ochsner-Sherreii school is t<i Iielp to redare 
the serious total mortality of apjiendicitis, winch, at the present 
time, in spite of better tmns|K)rt, increa.'-eil hosjiital facilities, and 
refine<l teclinique, shows no nlmteinent. Not even it.** anient supporters 
would attempt to deny that the delayctl treatment of appcndiciti* i^ 
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open to abuse, and if abused Tvould defeat the object of its inception. 
Evil lies in the abuse of all good things. 

The treatment is not merely a postponement of operation ; it is 
not just the old “interval appendicectomy” ; it is unfair and 
inaccurate to dub the treatment as temporising ; it is not a substitute 
for operation, but a preparation for it — essentially a surgeon’s treat- 
ment, to be undertaken only in a surgical hospital, or a correspondingly 
equipped nursing home, \vith a nursing staff trained in the method. 
Above all, in a civilised coimtry, tlie treatment must always be carried 
out on the very threshold of the operating theatre. As private houses 
are not thus equipped, it should be regarded as criminal to attempt 
the treatment in the patient's home. But one can picture circum- 
stances, for instance, in a small ship at sea — ^where to attempt the 
treatment would be less dangerous, by reason of these circiunstances, 
than to attempt operation. At home the duty of the practitioner 
remains as heretofore, to arrange for the admission of the patient to 
hospital as soon as acute appendicitis is chagnosed — and by his example 
and teaching to mitigate the ingestion of purgatives in cases of 
imcliagnosed “ stomach-ache.'^ With the advent of that Elysium 
when all cases of acute appendicitis are in the hands of the surgeon 
while the disease is still limited to the appendix the need for the 
Ochsner-Shenen treatment will pass. 


SELECTING CASES FOR THE “ DELAYED TREATMENT ” 

The history is taken, and particular note is made of the number 
of hours since the onset. The history begins " 10, 26, 55 hours ago,” not 
“ last Thursday,” or “ three days ago.” The physical signs are then 
recorded in diagrammatic form. The extent of the rigidity is marked 
by shading ; the presence of a lump is dra^vn as near as possible to 
scale. The presence or absence of hypenesthesia is ahvays recorded, 
and the findings of a rectal examination are not omitted. It is 
necessary to include these particulars, for it is impossible to proceed 
wthout minute attention to detail, for fear of being misunderstood. 

If the diagnosis of acute appendicitis is made and the history is 
of under forty-eight hours’ duration, immediate operation is nearly 
always advised. If the diagnosis of acute appendicitis is made and 
the history is of over fifty hoims’ duration, one should ask oneself tlic 
question, “ Is there any reason why this appeddix should be removed 
at once ? ” The answer by one trained in the delayed treatment is 
“ It is safer to postpone operation for the time being, unless . . . 
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EXCEPTIONS TO THE P.ULE 

(1) lU'jjerre^tliesia is jirescnt. Providing that tlic otlier signs arc 
consistent this may be taken as good evidence that the appendix 
is still imperforated. 

(2) Age tinder 10 years. 

(3) The diagnosis cannot be made between acute appendicitis and 
sonic other intTa-abdoinlnal catastrophe normally requiring 
immediate operation — particularly perforated diverticulitis and 
jierforatcd duodenal ulcer. 

(4) General peritonitis Las supen'cned. Only eases which have 
obvious general, as opposed to pelvic, peritonitis are excepted. 

(5) The recent ingestion of a jtowcrful purgative may be a ju«tiftal)K’ 
indication for performing an openition which otherwise would 
be delayed. 


Technique of the TnEAT.MENT 
The patient is placed and nursed in high Fowler’s position (fig. 503). 



tV.MlDCV KUK-K* Of ItK C«K^ 

C/tari.s. .\.s a routine, the ptil!^ is recordetl evciy two liours in 
graphic form <m a K]>ecial chart (fig. 500). In cases where an.tictv l< 
felt ns to the adviMljility of continuing the treatment, an hour) 
chart is employed. Tcinjicratun* is relatively unimi)ortant, anil d 
recordetl ever)’ four hours. Instnictions ate given to the nurse to 
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record any vomiting on a separate piece of paper, known as a “ vomit 
chart.” On this is entered the time at which the vomits were ejected, 
together with the quantity and character of the fluid. 

Diet. Water only is given for four days, or occasionally longer. 
This is adhered to very strictly. The amount of plain cold water the 
patient may have is unlimited, although he is not encouraged to drink 
more than is necessary to satisfy his thirst. 

On the fifth day, if the pulse and temperature are satisfactory 
and the patient feels himgry, feeding is commenced. Small feeds of 
Benger’s food, alternating with a cup of Bovril, are given. On the 
sixth day custard and jelly are allowed. After that the diet is gradually 
increased. 



MrvrBisotrrro.T. 


Drugs. All drugs are forbidden. It should be noted particularly 
that no morphine or its derivatives are given. 

Pain, as opposed to tenderness, is very seldom complained of after 
the first night of the treatment. A hot bottle may be given to the 
patient to apply to the abdomen ; but it is well to repeat that as long 
as the inflamed appendix remains in situ drugs are forbidden, for they 
may mask those all-important signs which foretell that the delayed 
treatment is not likely to succeed. 

Bowels. The bowels are left confined if they are not opened 
naturally. On the fourth or fifth day a small glycerol enema is given. 
No purgatives of any kind are given imtil resolution is complete — that 
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is, until the temperattire mid pulse Imv'e been normal for a weeh and 
pain and physical signs arc absent — then licpiid paraflin, 2 drachms 
thrice daily, is prescribed. 


^YATCln^T. YOU XAT\}RE’s YAllAJnE TO COMBAT THE IKFECTIOS 

Instnictions are given for the nurse in charge to watch the patient 
and report immediately ; 

(1) A rising pulse-rate, 

(2) Vomiting, 

(3) Pain, and in the later stages of the treatment 

(4) Diarrhcca or the passage of mucus in the stools (pelvic abscess). 

A rising pulse-rate in the early stages is the most reliable single 
sign that it i.s dangerous to jirocccd witli the delayed method. H the 
pulse-rate has increased even ten jioints in the first twenty-four houw, 
operation is often indicated. 

Vomiting after the first few hours should always be regimlcd 
seriously, and thi.s by itself may be a sufficient indication to abandon 
delayed treatment. 

A patient undergoing delayed treatment should not complain of 
pain, as opposed to tenderness, after the fust she Iioiirs of such treat- 
ment. If he does, usually there is something BTong, and this is a 
strong indication for operation. 


THE OUTCOME 

Under the delayed treatment most cases resolve ^\^thout incident, 
and the appendix is duly removed after the acute stage has nbatc< . 
In a few, where the signs point to failure of tlic delayed treatment, 
urgent apjK!julicectomy nni.st l>e undertaken. 


Appekdix AnscE.ss 

“ An npjiendi.v nh<!ces.s ” signifies a localised abscci^s connected 
with a jKirfornted or otherwise inflamed vermiform npi>endix- ‘ 
sub-diaphmgmatic ab.sce.ss or a pelvic nbsce.'ss can arise from tlic .<anie 
.‘•onree, hut these conditions arc not usually fategori«c<l under *' 
lieading, and rightly so. The sign^ of an ajjjMunlix nh«ce.’y» are t 
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of acute appendicitis plus the presence of a tender STvelling. TOen 
a lump is present early in an attack of acute appendicitis it is probable 
that the buUi of the swelling is due to a mass of great omentum 
performing its constabulary duties. 

Treatment of appendix abscess. The same controversy exists in 
the case of appendix abscess. The immediate school proclaim an old 
and usually wise surgical axiom, “ where there is pus you must let it 
out.” The delayed school state that the rule may be broken in the 
case of small and moderate-sized appendix abscesses, and the abscess 
should only be opened if it is getting larger or fails to resolve. They 
find that the appendix abscesses often resolve completely under the 
Ochsner-Sherren regime, and when the time comes for the appendix 
to be removed (in about three months) there is usually a remarkable 
freedom from adhesions. 

In a consecutive series of 75 cases of acute appendicitis with a 
localised palpable mass treated by the author by the Ochsner-Sherren 
method, in exactly GO or 80 per cent the abscess resolved. In one 
case out of the 75 the abscess burst into tbe general peritoneal cavity, 
but because the patient was being treated on the threshold of the 
operating theatre prompt drainage saved his life. In 9 cases the 
abscess did not resolve and drainage was carried out. There was but 
one death in the 75 cases and that was the fourth in the series. This 
occurred before I realised that it was necessary to allow two and 
sometimes three months to elapse between the resolution of the 
abscess and the appendicectomy. 

If delayed treatment has been tried the number of appendix 
abscesses which need drainage will be comparatively small. Those 
that do require evacuation of pus will be frank abscesses, and the 
technique may be reduced to the simplest character, for the question 
of removing the appendix at the time of the evacuation of the pus 
never arises. 


Draining an Appendix Abscess situated in the Right Iliac 
Fossa 

AneeslJietic. Gas and oxygen or evipan usually suffices. 

Techniqtte. The swelling is palpated under the anesthetic. A 
point is chosen about the centre of the swelling, but rather nearer the 
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lateral than the medial aspect. A small incision is made ; small because 
it is naturally very prone to become infected, and there Avill he less of 
it to break doum. The peritoneum is opened. Jlorc often than not. 
opening the peritoneum docs not open the abscess. Every care shoulil 
be taken to avoid breaking adhesions imneccssarily, especially on the 
medial side. The extremity of a length of gauze may bo packed gently 
into the mesial part of the wound. The index finger is passed into 
the wound, and verj-, very gently burrows laterally and backwards. 
In the case of a large absce.ss it is hardly a moment before the finger h 
felt to enter a large cavity. Tlie finger is still kept t» silu and acts as 
a bung to the flow of stinking pus until a tube can be passed into the 
abscess caWty. The patient is nursed in high Fowler's position and a 
pillow placed under his left loin in order to keep him on his right side 
and thus invoke the aid of gravity. After the first forty*cight hours 
the tube is turned and shortened. It is usually omitted altogether on 
the sixth day. There arc seldom any complications if a frank nb.«ccss 
has been drained. 


Pelvic Abscess with Special Reference to Appendicitis 

Pus can accumulate in this area without serious constitutional 
disturbance, and utilc.«s the patient has been examined carefully from 
day to day such abscesses may attain considerable proportions before 
being recognised. The most characteristic symptoms of a pelvic 
ahsce.s.s are diarTho?a and the passage of mucus in the stools. It is no 
exaggeration to say that the passage of mucus occurring for the fir^t 
time in a patient who lias, or is recovering from, peritonitis is patho- 
gnomonic of pelvic abscc.ss. Rectal examination reveals a bulging 
of the anterior rectal wall (fig. 507 ) which, when the ab-scess is ripe, 
becomes softly cystic. 

liectal (haimigc. Loft to Nature, a proportion of these 
burst into the rectum, after which the patient nearly always recovers 
rapidly. It is for too risky to wait for this possible happy termination. 
M hen the abscess is definitely j>ointing into the rectum rectal drainage 
can 1)0 employed. 

I have found this method exceedingly efficacious in scli*cte<l 
cu'^s, but liave occasionally first opened the abdomen In order to be 
quite certain of the diagnosis. Providing the ab‘«cps.s is shut ofl fn>m 
the general peritonea! cavity, a point which can be ascertained 
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undeniably when tbe abdomen has been opened, rectal drainage of a 
pelvic abscess is preferable to suprapubic drainage, wbicb in many 
cases unavoidably breaks down Nature’s barriers, and exposes the 
general peritoneal cavity to the dangers of spreading infection. I 
have used this method in a large number of cases, and never with 
regret. 

Technique. The first thing to do is to empty the bladder with a 
catheter immediately prior to the ansesthetic. Low spinal anaesthesia 
is sufficient, or evipau may be used. The patient is placed in an 
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exaggerated lithotomy position. The small end of a Sim’s duck-billed 
vaginal speculum, which answers the purpose admirably, is introduced 
(fig. 508). The passage of some mucus when the speculiun has been 
inserted is very characteristic. I use an ordinary long hfemostat to 
penetrate the rectal wall. This is not done by a sudden jab, but by 
even pressure. As soon as the abscess is entered pus streams down the 
speculum. A suitable piece of drainage-tube is inserted into the 
abscess cavity and anchored to the anal verge by a smgle stitch. The 
tube is removed on the fourth day. As a rule the patient previously 
had diarrhoea ; once the abscess opened this ceases, and if possible 
the bowels should remain confined until the tube is removed. Ihe 
patient is nursed in high Fowler’s position for a week. 
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Acute ArrENDicms Avrru Grave General Peritonitis 

"Wlion the pulse is feeble and in the neighbourliood of 140, and 
the abdomen dnim-liko, or other combinations of signs make it 
undeniable that the peritonitis is frankly general, no one will deny 

tliat the interests of 
the patient are l>est 
served by adopting 
a conservative atti- 
tude, for the time 
being. One of the 
greatest life-saving 
measures in such 
cases is the prompt 
administration of 
continuous intra- 
venous saline 'v'ith 
glucose (fig. 509), to 
wliich may be adtleil 
nn^i-gas gangrene 
scrum. If vomiting 
is in evidence, the 
contents of the 
stomach .should be 
aspirated. In all 
but the moribund 
some improvement in 
the general condition 
takes place, and in a 
fewiiours the patient 
is again examined and 
the facts of the cu^e 

are reviewed. In deciding the momentous que.stion what to do for the 
best the following resume may be taken into consideration. 

The day is not long past when it was considered that the patient f 
only chance was to o[)omtc, alwve all to drain freely. Close attention 
to the subject has slunvn that the problem before us is not nearly* fo 
simple as this. It will be recalled that Oclisner himself first framo* 
his method for cases of spreading peritonitis. There is plenty* o 
evidence that certain ca.se.s of this ty'pe respond to the inctliod. The 
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treatment aids Nature in transforming the general peritonitis into a 
localised infra-umhilical or pelvic collection of pus, which can then be 
treated safely by simple drainage. 

Experience teaches us that simple drainage without removal of the 
appendix before this localisation has occurred rarely saves the patient’s 
life. Indeed, in many instances it appears to hasten the end. On the 
other hand, in most cases the expeditious removal of the appendix 
together with suprapubic drainage is, I believe, the best hne of 
treatment in perforated appendicitis with general peritonitis, but the 
operation must be expeditious and the ansesthesia as perfect as 
possible. Should tbe 'operation prove to be difficult, necessitating 
considerable intra-abdominal manipulations, or if the attempt to 
remove tbe appendix has to be abandoned in favour of simple drainage, 
death usually follows. Under these circumstances one must be 
prepared to state that such a case might have been saved by the 
delayed method. Each case must be treated on its merits. In two 
circumstances operation should always be undertaken as soon as the 
condition of the patient permits. 

(1) In childhood and early adolescence. Localisation of a general 
peritoneal infection does not occur often enough in early life 
to warrant a trial of the delayed method unless the circum- 
stances are extenuating. 

(2) If there is good reason to believe that the general peritonilis is 
due to the recent bursting of an appendix abscess. Here simple 
drainage is a life-saving measure. 


Appendicitis in Pregnancy 

Acute appendicitis is a not infrequent and a supremely important 
complication of pregnancy, and if only the diagnosis can be established 
within forty-eight hours from the onset appendicectomy can be 
undertaken safely. If the intra-abdominal manipulations can be 
reduced to a rninimnm the pregnancy is not necessarily interfered 
ivitli. Abortion occurs in about 20 per cent when operation 
has to be undertaken during the first three months of pregnancy. 
After the third month the liability to abort becomes increasingly 
less. 

The chief difficulty in dealing with appendicitis complicated by 
pregnancy is to establish the diagnosis. 
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Some Complications of Acute Appendicitis not considered 

ALREADY 

Pylephlebitis. Acute appendicitis is the commonest cause of 
pylephlebitis which, even so, is a very rare complication. To have 
seen an otherwise favourable ease of appendicitis slowly succumb to 
the ravages of portal pyamia is to realise fully that some s}’stcmatic 
effort to prevent its occurrence should be made. 

A patient with appendicitis, who has rigors early in the attack and 
before operation, may be fairly 
assumed to be in imminent 
danger of pylephlebitis. It 
is in such cases that ligature 
of the ilco'colic vein is in- 
dicated. The vein should be 
ligated before the appendix U 
removed. The crecum is drawn 
well out of the wound and 
the superior ilco-eafca! angle 
sought. Tlicveinislocatcdand 
traced upwards about two 
inches, where it will be found 
to be joined by other caxal 
branches. Using a IVatson 
Chc}me dissector, the vcinis Iso- 
lated from its peritoneal cover- 

ing(fig.510)an(],takingcarenot 

to include the artery, isligatcil. 

Internal ffrcol fistula. Post-graduates will be familiar with the 
pos.'iibility of an external fmcal fistula following acute appendicitis with 
])entoniti.s. The p.nticnt who dcvelojis such a fistula rarely dies, since 
the fcecal fistula acts as an enterostomy. The reverse is the ease when 
the fistnla is iiitomal, and .7. M. Pett}* has done a serv’ice in calling 
attention to this condition. Internal f;ecal fistula should bo su-spected 
when tlic patient suddenly develops signs of general peritonitis alwut 
t!ie fourth day after appendicectomy. A large enema is frequenth 
the determining cause and the appendicular stump bursts open. 

Once the condition has developed, the only pos.sihlc treatment is 
immediate operation and the conversion of the internal fistula into 
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an external one. This complication, which is probably not as rare as 
may be thought, could be prevented by sewing a catheter into the 
caecum in those occasional cases where the caecum is much distended 
and the tissues about the appendix stump cedematons. 

Paralytic ileus. It is not our intention, to discuss this condition 
fully here. A review of monographs upon the subject shows that a 
large proportion of cases of paralytic ileus follow operations for acute 
appendicitis. Furthermore, close observation will reveal that the 
majority of cases of this complication are a sequel to an operation 
performed at such a time and upon such a case as the Oehsner-Sherren 
school eschew. In my own practice, since I adopted the Oehsner- 
Sherren treatment in selected cases of acute appendicitis, the nightmare 
of paralytic ileus has been almost banished. 

Problem. After an operation for acute appendicitis the condition 
of the patient is unsatisfactory. The temperature is swinging and the 
pulse is elevated — signs which foretell the pocketing of pus. 

A symposium of methods to be adopted for its elucidation. 

(1) Examine the scar or wound and the abdominal wall for an 
abscess of the abdominal wall. 

(2) Consider the possibility of a pehic abscess. 

(3) Palpate the left iliac fossa for an abscess in this situation. 

(4) Examine the loin for a perinephric abscess. 

(5) Look at the legs — to exclude the possibility of phlebitis. 

(6) Examine the conjunctivse for an icteric tinge and the liver for 
enlargement, and inquire if the patient has had rigors — pyle- 
phlebitis. 

(7) Examine the lungs — pneumonia or empyema. 

(8) Examine the urine for organisms (pyelitis), and the fasces for 
blood and pus (proctitis or enteritis). 

(9) Lastly, concentrate diagnostic endeavour upon the possibility 
of a sub-diaphragmatic abscess. 


Sub-acute A^endicitis 

Suh-acute appendicitis is but a mild form of acute appendicitis and 
requires no detailed consideration. 
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BECUKP.E^'T Appeniucitis 

Appendicitis is notoriously recurrent. This is perhaps the 
commonest form of appendicitis — ^mild sub-acute attacks wliich are 
so often attributed to “biliousness” or a “chill on the liver.” The 
attacks var}* in intensity, and the majority of cases ultimately 
culminate in severe acute appendicitis. If careful histories are taken 
from patients u*ith acute appendicitis, over two-thirds remember 
having milder hut similar attacks of pain. This bespeaks the impor- 
tance of recurrent appendicitis as a precursor of the more serious 
lesion. 


Chronic Appendicitis 

One should he careful to distinguish recurrent from chronic 
appendicitis. Many cases called “ chronic appendicitis ” arc typical 
c.xamplcs of the recurrent form of the disease. Chronic appendicitis is a 
comparatively rare affection ; it certainly exists, and its most typical 
fijinpioms arc referred to the stomach and duodenum— appendicular 
dyspepsia. 

Pathology. Appendices removed from patients suffering from true 
appendicular dyspepsia usually show a characteristic macroscopical 
change. There is obliteration of the lumen commencing at the tip 
and spreading along the organ for a vorinblo distance (fig. oil). The 
walls of the obliterated portion can be seen to be composed almost 
entirely of white fibrous tissue. In long-standing cases, the greater 
part of the organ is attenuated from fibrous contracture. In a fca' 
cases, the fibrous changes arc seen in the proximal end, hut this is 
more characteristic of the recurrent tj^ic of the disease. 

Diagnosis is difficult. One should reraeinher constantly tliat m 
chronic appendicitis there arc often no signs in the right iliac foss.a— 
only referred symptoms elsewhere, AVc should bo watchful lest, 
perchance, wo fall into a common error of classing ns chronic appendi- 
citis neurotic patients (usually female) with a ptose<l, gurglingt and 
apparently tender emeum. Removal of the org:m brings neither 
permanent relief to the sufrercr nor cretlit to the surgeon. 

n.s an aul to diagnosis. In the case of the vermiforni 
appendix, radiology is not .1 great diagnostic aid. If the appendix 
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cannot be visualised after an opaque meal it suggests that its lumen 
is obstructed. If it fills and empties, it is indicative that the organ is 
healthy — but as it is impossible to tell the length of a given appendix 
xmtil the organ has been displayed, there must always be uncertainty 
in the radiological diagnosis of appendicitis. 


AcTiNOirYcosis or the Right Iliac Fossa 

It is not always possible to state definitely if the infection begins 
in the appendix or in the ccecal wall. That the appendix is often 
the original focus is suggested strongly by the operative findings 
in Type 1. 

Type 1 . Appendicitis is diagnosed, and an inflamed appendix 
is removed. The wound continues to discharge for weeks. A 
consultation is held ; a wise clinician suggests the possibility of 
actinomycosis. After perhaps many exammations of the pus, 
sulphur granules are found. 

Type 2. A patient comes with a hard mass in the right iliac 
fossa. It is often extremely difficult to cMerentiate between 
carcinoma of the caecum, hypertrophic tuberculosis, ahd actinomy- 
cosis, even after the abdomen has been opened. 



The treatment is to persevere with the iodine in milk therapy as in 
cases of actinomycosis, and to provide drainage when abscess 
formation occurs. Autogenous vaccines may also be tried. Except 
when the disease is recognised at an early stage, the prognosis is 
extremely poor. Multiple sinuses, pelvic abscess, and fecal fistufe 
are common complications. Sometimes the wounds heal, only to break 
down later — eventually the infection proves fatal in fully 80 per cent 
of cases. 
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A^EUMIFOnM Appen'dicul.\r Diverticulosis 

Diverticula of tlie ap|>cn<lix arc not rare, and Imvc been seen in 
otbcr.visc diseased ajipendiccR. The diverticula (fig. ol2) may be due 
to pressure in an obstructed oi^n, but in speciinens we have cxaniinwl 
the cau"^ of the diverticulosis lias not been npparent. 



Ixj. Ct3.^rAtn'<‘>io Tntors (riLxe Cik- 
rrt'rxjt) «r tbk Arre^ftx. 
lAfltr Lie ir>fi>ntf.} 


Carcinoma or the Aitekdix 

Carcinoma of the verniifomi nppemlLx is found in 0*39 per cent of 
all appendices removed. It is highly imjiortant to recognise two 
forms of disease. 

Carcinoid tiwiour (false carcinoma of the appciulLv) obva}'s occurs 
at the tip, forming a solid bulbous extremity to the organ (fig. 313). 
This growth is usually found in young females, and when a pathological 
report of carcinoma is retumcil there is often much unnccc-ssarj 
anxiety. Carcinoid tumour of the appendix is entirely benign, am 
altliough difiicult to distinguish from tnie carcinoma histologically, 
it does not give rise to inctastn.'^es. 

True carcinoma of the appendix usually occurs at tlie pro.ximal cm 
of tlie organ, and is intimately related to carcinoma of tlic (wcuni. 
When a carcinomatous mass has fonned in the region of tlic c.iput 
ci'ci it is often im|H>ssihlc to state preciselv where the grou'th origimitcc . 
even after a careful pathological examination. 
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COLON 

The large bowel differs from the small intestine in structure and 
function, and correspondingly so do its surgical affections and operative 
technique. The colon in itself is also divisible into two halves — ^right 
and left. These have different blood supply, function, and embryology. 
The caecum, ascending colon and hepatic flexure are derived from the 
mid-gut and are supplied by tbe superior mesenteric artery, which is 
the artery to the mid-gut. 

The splenic flexure, descend- 
ing and pelvic colon are 
derived from the hind-gut, 
and are supplied by the 
artery to the hind-gut — the 
inferior mesenteric artery. 

The right half of the colon is 
concerned mth absorption, 
and the left with storage and 
excretion (fig. 514). 

In contra-distinction to 
the small intestine, the colon 
is relatively immobile, has 
a poorer blood supply, while 
Jts contents are swarming 
with bacteria, all points 
of importance reflected in 
the technique of operations. 

Cancer, rare in the small J-.?. 6h.-t«e bwod «i> Srprtr to me RwnT 

, Halt of the 0>Lo^. 

gut, IS common in the colon, 

nearly 70 per cent of all surgical lesions of the colon being malignant. 
No satisfactory explanation of this fact is forthcoming, but it is 
significant to notice that the reaction of the chemical change is from 
alkaline in the small intestine to acid in the colon — as in the stomach — 
the two ends of the gut where carcinoma is common. 

913 




944 


rOST-GR.U)UATE SUllGERY 


It may be said that the surgeon ^viIl operate on the colon for 
malignant disease, diverticulitis, tuberculosis, frocal fistula, in that 
order, interspersed uith occasional operation for ulcerative colitis ’ivith 
complications, polyposis, and benign new grou-ths. 

In this chapter the various surgical affections will first be detailetl 
from the clinical and operative aspect, while at the end of the chapter 
the various special operative manoeuvres will be described in detail. 
No attempt at pathological classification or full description of sijns 
and symptoms lias been made. The subject has been approached from 
tlie attitude of the practising surgeon. Indications for ojieration and 
the various tj’jies of operation with their respective application have 
been stressed. 


CONGENITAL AFFECTIONS OF THE COLON 

Tliese arc not very common as a whole, nor when occurring do they 
generally cause symptoms. From those that are important and may 
call for surgical interT-'ention the following are selected : 

Congenital Atresia of the Cohn. This is seldom complete and gencf* 
ally affects cither the ascending or descending portions. The part 
affected Is present as a fibrous cord. The treatment is urgent laparo* 
tomy with the performance of a lateral anastomosis secundum artcni, 
rather than colostomy or crecostomy'. 

Congenital Mesenteries in the Cohn. Tlic.se are not uncommon, and 
may be present for either the ascending colon and wcciim (25 per cent 
of case.s), or the descending and iliac colon (35 per cent of cases). The' 
arc of surgical interest in that they allow increased, mobility to the 
bowel and increase the risk of volvulus. In fact, voKudus of the cacum 
is probably never seen apart from this abnonnality of its niP-'cntorj. 
The presence of such a mesentery in the iliac colon is of great help to 
the surgeon when attempting the resection of growtlis hi this region. 

Megacohn. For a discus.sion of this concenit.'il affection of the 
colon SCO under the section in Sympathetic Ner\'ou.s System. 


nA:EnATi\*i: colitls 

It is not projiOM’d in this work to deni with the diagnosis of rolni^'- 
This is usiially the work of the phyj>ici.in, while the surgeon 
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only called in to advise treatment. It is important to emphasize, 
however, that an early attempt to determine the nature of the infecting 
organism should be made. It is important to exclude members of the 
dysentery class of bacillus. Sigmoidoscopy is a valuable adjunct in 
this respect, and is more helpful than simple plating of the fajces. 
Swabs may be taken directly from the floor of the ulcer, as seen through 
the sigmoidoscope, and directly plated. Sigmoidoscopy is also of 
value in estimating response to treatment and in anticipating sequel®. 

The value of surgery in the treatment of ulcerative colitis is much 
disputed- Out of the various discussions and from the literature the 
following facts emerge : 

(1) Surgery is useless as a final resort when the patient is desper- 
ately wasted, an®mic, and dehydrated. 

(2) Of the various surgical methods advocated, i-e. short-circuit 
operations, colostomies, etc., only appendicostomy, c®costomy, and 
ileostomy have survived. In England appendicostomy and c®costomy 
are preferred, in America ileostomy is favoured. 

(3) The value of appendicostomy in some cases is shown by the 
fact that patients who have improved after the performance of the 
appendicostomy have relapsed after its injudicious closure. 

(4) From this it follows that openings thus made should be kept 
for at least sis months after the subsidence of all symptoms. 

American investigators claim to have isolated a diplo-strepto- 
coccus as a causative organism in many cases of colitis and have with 
this prepared an anti-serum. Promising results have been obtained 
with this serum known as Bargen’s serum, and with rectal oxygen in- 
sufflations. Sufficient oxygen must be given to distend the bowel gently. 

If such and other medical measures fail to relieve the condition, 
appendicostomy is worthy of trial. After its performance we advise 
daily irrigations with warm saline. There is no advantage in using 
antiseptic solutions. Appendicostomy is performed in the following 
manner : 

Local anesthesia is sufficient in many instances. The McBiirney 
incision is the best (see section on “ Diseases of the Appendix and 
Methods of Appendicectomy ”). The abdomen is opened exactly as 
for appendicectomy, and the caecum and appendix are delivered. The 
peritoneum is sutured to the caecum around the base of the appendi.x. 
Care is taken to preserve the mesentery of the appendix. The wound 
is closed in the normal manner. After 72 hours, the appendix is cut 
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ofT dou-n to the last inch, wliicli is then split longitudinally and the 
flaps anchored back (sec fig. 515). This stage is performed with a 
diathermy or electric cnuteiy. 



SIS.— Arrc'<Dicnirro)tT. 


(-1) Ti^ IUw< f US^alvr<>t lotl.r I’rriloneom. 

(4) .•'pwul f IhTkJui, lU »nj balunog JUf-u 

Appendicostomy is preferred to caecostoiny or ileostomy hccauso: 

(1) It is easily and quickly performed. 

(2) It has a negligible mortality. 

(3) There is minimal fjecal leak and no odour. 

(4) It is a satisfactory method of irrigation of the large bowel. 

(•j) It seldom leaves n fisttiha, and if it docs, this fi.stula can readily 
l.e closed. If there is any dilliculty in finding the appendix in thc?<; 
eases ca'costomy should he done in preference to much intra-abdoniinal 
manipulation. (I-or tcclnii(|iic .'ce the end of the chapter.) 

Urgent surgery rn.ay he called for in casOvS of pcrft>ration of an ulcer. 
In these cases, as well a.s suture of the fierforation, caxostomy or 
ilcastomy shotdd he i>erfonnejl to rest the colon. If the j>crfomtion i* 
arge and raggeil aiul dilTicuU to suture, then that segment sliouhl lx* 
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exteriorised and a local colostomy performed. The prognosis is 
extremely had in such cases. 

The sequelae of ulcerative colitis may call for surgical measures. 
The commonest are pseudo-pol^qwsis — 12 per cent of cases, and 
stricture — 10 per cent of cases. Polypi occurring within reach of a 
sigmoidoscope are best dealt with by diathermy. Those occurring 
higher in the bowel are less likely to cause sjTuptoms (bleeding) or 
undergo malignant changes. Stricture commonly occurs in the sigmoid 
or recto-sigmoid region and is best dealt with by excision where possible. 
The other forms of colitis and the dysenteries do not call for surgical 
treatment except for their complications or sequelai — perforation or 
stricture. 


TUBERCULOUS INFECTION OF THE COLON 
The tubercle bacillus may affect the colon in miliary tuberculosis, 
in tuberculous ulcerative colitis, and in ileo-cacal hyperplastic disease. 
The first condition is non-surgical. Tuberculous ulcerative colitis may 
present itself to the surgeon by the formation of peri-colic abscesses 
or fffical fistuhe. If possible a short-circuit operation, ileum to sigmoid 
colon, should be performed, the primary focus being left untouched. 

Heo'ccecal hyperplastic disease affects adults aged 20-40 years (a 
rather yoimger age-incidence than carcinoma, a disease it closely 
simulates) and males rather more frequently than females. The lesion 
appears to be primary, though search for other tuberculous foci should 
always be made. The symptoms are protean ; pain, diarrhcea, loss of 
weight, ansemia, borborygmi, are amongst those listed. Patients 
frequently complain of a palpable tumour which they have discovered. 
A case may present itself as one of acute intestinal obstruction. Earely 
abscess formation and fistulcc occur. A barium enema will reveal a 
filling defect in the csecum. 

Three operations have been used in the treatment of this condition : 
Ileostomy, ileo-transverse colostomy, and excision with anastomosis. 
The last operation is the method of choice. Short-circuit operations are 
reserved for cases where an abscess or fistula make resection impossible. 

Ileostomymaybeusedeitherasaprelimmaiyoradjuvantmeasure, Be- 

section with anastomosis is performed exactly as for carcinoma of the 
csDcura (see page 963). 


ACnNOMYCOSIS 

Three distinct clinical varieties of actinomycotic infection of the 
ccecum occur. The commonest is the occurrence of a persistent sinus 
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after nppendicectomy, the appendix and ceecum at the time being the 
site of actinomycosis. Tlic comlition is not discovered until ‘ sulphur ’ 
granules are found in the pus on the dressings. If feasible, the sinus 
should be e.vcised together wth a portion of the u-all of the caxum. 
The second variety, clinically, is the case where a tumour in the right 
iliac fossa is discovered. Multiple sinuses may complicate such a case. 
Tiic third variety is the pya?inic case where an abscess has ruptured 
into a vein. Surgical treatment coiLsists either in incision, drainage 
and curettage of abscesses as an adjuvant to medical measures, or in 
resection. Unfortunately, cases suitable for resection present them- 
selves very rarely. Occasionally, resection in a case diagnosed as 
carcinoma proves it on section to be actinomycosis. Mlicn this 
occurs the prognosis is more favourable. 

VOLMJLUS 

Volvulus, a condition of obstruction of the bowel due to torsion of 
a loop, most frequently affects the sigmoid colon. This w due to its 
long inoscntcry ^rith a ver)' short angulatcd base. The crccuin may 
also be the site of voU'ulu.s, particularly when a mesentery exists for 
the ascending colon. Vobnilus in other parts of tlic colon has nI«o 
been de.«cribcd. The essential factors for its production arc excessjv® 
mobility of the bowel with fucation at some particular point. Tliw 
focation is usually provided by an abnormal band (inflammatory or 
congenital) or it may be by the me.scntcr)' itself. Volvmhis may occur 
at any age, but it i.s most usual in the third and fourth decades, and 
more frequently in the male subject. Tlie condition may be acute or 
chronic. Clironic voKnilus ii-sunlly pre.'sents a clinical picture of 
repeated attacks of sub-acutc intestinal obstruction. It is usually not 
diapio}>ed until exploration is perfonned. 


ACXTTE VOI.Vi;i.US 

Acute volwilus is one of tl»c most urgent surgical conditions in the 
abdomen. Distension is severe, and vomiting (reflex, not obstnictive) 
is experienced early in the condition. Collapse is inarke<l. The 
procetlure we recommend is as follou-s : 

Hic ancesthctic of choice is nitrons oxide, oxygen, ether anesthesia, 
preferably with an intra-tiacbcal tube, ns respirations are frequently 
embarrassed. A large left lower paramedian incision is made, the 
j)eritoneum is opened, the rliagnosLs confirmed and the site of the 
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volvulus noted. If the volvulus is of the usual sigmoid variety, the 
next step is to get an assistant to pass a flatus tube per rectum, while 
the operator attempts to guide it into the efferent loop of the bowel. 
Should the manoeuvre be successful the loop can be emptied of gas 
and the operation be thus greatly simplified. If, however, this cannot 
be done the surgeon should empty the loop by puncturing the bowel 
xnth a trocar and cannula. Under no circumstance should the loop be 



delivered in its distended state as fatal collapse may be produced by 
BO doing. 

Once the loop is emptied attention is directed to a consideration of 
its detorsion and viability. If detorsion is easy and the bowel is viable, 
we recommend that a large catheter be embedded in its lumen, the 
catheter being brought out through a separate stab wound made from 
within the abdominal cavity and outwards from the main incision. 
This has the two-fold advantage of draining the gut of its highly toxic 
contents and also of anchoring the loop as there is a definite risk of 
recurrence. 

If the bowel is gangrenous a rapid resection is performed, the two 
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ends of the bowel are brought to the surface, and Paul’s tubes tied in 
them (fig. 51 G). It may he advisable to bring these out through a 
separate flank incision to avoid tension on the bowel. Inirthermore, 
this allows better closure of the main incision. The abdomen is drained 
in all cases. Under no circumstances should an attempt be m.sde at 
restoration of bowel continuity or plastic operation to prevent 
recurrence. 

DIVEnnCULlTIS 

The incidence of sacctilations in the colon, usually multiple, is high ; 
probably about 5 per cent of all people over forty years of age. 

This condition is, liowevcr, tcmietl 
divcrticulosis and is not productive of 
symptoms. The sacculations most 
commonly form along the line of entry 
of the blood-vessels, i.c. at the sides of 
the mesenteric attaclimcnt ; they may, 
however, enter tlic appendices cpiploica*. 
The sigmoid colon is easily the commonest 
part of tlie colon for their occurrence 
(fig. 517). If the (Hvorticidfe become the 
site of inflammatory change, usually due 
to irritation from stagnation of their 
contents, tlien the condition is ])roductive 
of syTuptoms, and is termed diverti- 
culitis; this may call for surgical measures. 

Diverticulitis may* manifest itself 
clinically in the following ways: 

(!) Acute diverticulitis. (rx*ft'?idetl 
appendicitis.) 

(2) Chronic diverticulitis with oh* 
stmetion. 

Diverticulitis with fton-colic 
abscess formation and external fistula. 

(4) Diverticulitis with internal fisttib- 

In our opinion there is no caiLsal relationship l>etwetMi divertieulitw 
and malignant disease, the easc.s of both conditions which have l>ecn 
<le<=cribed being nccident,-!! (fig. 5I8). 
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treatment 

(1) For acute diverticulitis the treatment is simple, viz. Uparo 
tomy, excision of the diverticulum, and .suture of the colon. If numerous 
otlier divcrticvilcc are seen it is usua% advisable to perform a temporary 
colostomy (sec page 900) as well, and thoroughly irrigntc the bouol 
during recover}’. 

(2) Diverticulitis may lead to chronic, or acute on cUraiiic, 
intestinal obstruction. This is best treated by laparotomy — confirma- 
tion of diagnosis— cmcostomy or transverse colostomy, and bowel lavage, 
^ollo^Yed two months later by resection of the sigmoid (see page 9Ga). 

(3) The abscess should be drained at the first operation, and the 
various steps as outlined above in (2) performed. 

(4) The treatment of intcm.al fistulm, whether vesico-colic et 
ontcro-colic, consists first in a colostomy and later in excision of the 
fistula and repair of the viscus. 

THE ARPENDICKS EriPLOlW: 

The appendices epiploic© may he the sit© of torsion. This is one 
of the uncommon conditions causing iin acute abdomen. SomctiniM 
the appendage is completely separated, resulting in a natural cure. 
This leaves a loose fibro-fatly hotly free in the general peritoneal 
cavity. Treatment is simple, consisting in ligature of the pedicle and 
removal of the appendage. 


NEW GROWTHS OF THE COLON 

As has already been stated, about 70 pec cent of all .surgical 
procedures for colon du?c.asc are j>erfonncd for new growtiis, of wha i 
the vast majority are malignant. The trcml of advance in recent ye.‘r^ 
in colon surgery has been along the lines of early and nccun‘te di-igno^H, 
with a rctuni to the multiple-stage type of operation, and an abandon- 
ment of nttompt.s at aseptic intestinal anastomosis in the presence o 
inte-tiiml obstniction. 

licmifu AVir (troxrth*. These prc-scnt tlieni‘-elves, clinieallyf in 
of two group-*. Thev are : 

(I) The uncommon benign growths (single adenomata, lijx'mata. 
angiom.ata, and myomata) which present to the surgeon l>cc.m«' 
thc complication <if hitusvMisccptiflii or obstruction. 
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(2) The condition known as polyposis coli, i.c. multiple pwlun- 
ciliated tumours, which calls for treatment because of pain, bleeding, or 
diarriioea, or a combination of these s\nnptoms (fig. 510). 

The first group can easily be dismissed. Their treatment is that 
of the condition which has led to their discovery cornbinctl with a 
local removal of the tumour. If discovered accidentally they should 
always be removed, as sooner or later they may occasion obstruction 
or intus-su.sception, while there is always the risk of malignant change. 
They may readily be removed by transpcritoncal colotomy. 

The condition of polj'posis is more difficult from the point of view 
of treatment. The multiplicity of the lc.sions and their pronencss 
to malignant changes (50 per cent of cases), which may occur in 
more than one tumour in the same case, render attempts at treatment 
very difficult. Cases, however, do occur where the condition appe.irs 
to be limited to one portion of the colon (fig. 520). 

In these cases resection is the method of election, in the hoj>e that 
subsequently recurrence higher up in the colon ^vill not take place. 
Grouihs in the rectum and lower sigmoid (the most frequent site) can 
sometimes be dealt with by diathermy through the sigmoidoscope. 
If Olio tumour appears to be growing more rapidly than the others, 
attention should be paid to removal of tliis portion of the bowel, as 
some obsen'crs have noticed the other growtlis to regress under these 
circumstances. 

It should be understood that the above remarks arc not meant to 
apply to the condition of pol^'po.sls following ulcerative colitis, lo 
this condition malignant changes arc Ics.s common. 

(WnCIKOMA or the lakge rowel 

Carcinoma of the colon is a condition essentially suited for 6urgi<^^ 
treatment. In the vast majority of cases the tumours arc slow growing 
and nietasta.sisc late. The actual .size of the tumour bears, if anything* 
an inverse xebUionsbip to its maVignancv, the fact of increase in sue 
locally apparently being evidence of a good resistance on the part e 
the patient. This has led to increasing courage in ojicrative treatment 
Growths which used to be considered inopeniblo '* because of 
nttaclmicnts or size arc now removed with gnitif)*ing rr.sults. Mnui]’ *’ 
resections wbero the growth in the colon lias l>ccoine attached to t ic 
stomach, small intp>tine, utonis, or even the bladder, are reiiortct 
with a reasonable siiiA'ival-ratc and freedom from recurrence.^ Adh^’f 
cnce to the parietes, particularly the anterior or lateral abdominal na • 
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i'? no bar to surgical removal. The only definite contra-indications to 
removal are the presence of secondaries in the liver, the presence of 
ascites, or the finding of growth in the pelvic floor, due to trans-ccelomic 
spread. Wc may conclude that the results of surgery are encouraging 
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and ofTer greater foenrity than treatment by nulium or deep X*ra} 
therapy, llistologicallv the growths an* adeno-carcinom.itn (figs..)-! 
and 522). 

Carcinoma affects all jiarts of the colon, but most commonly tf.*' 
siinnohl colon. In a Large series rcportwl by Judd, of the .Mayo tiiaie. 
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the incidence was as follows i Sigmoid colon 292 ; c^cuin and ascend- 
ing colon 159 ; transverse colon 75 ; descending colon 46 ; hepatic 
flexure 29 ; splenic flexure 24 : total 625. The frequency rate in the 
occurrence of growths of the caecum varies with diflerent authors, as 



FiiJ. — SuTintHM or C^BCTNOSLi OT IHK BXCIO SICMOlO JcsCTIOy AITEB BiEICM 

Exeua. OsLigr* TiEW suowiNa Carcxsosutocs Stbictcre. Same case Aa Eiocrb 623. 

lx la TERT IMPOBTAST TO TAKE AX OBUQCB VjeW IX THESE CASES AS AX OBBIXABT AXTEBO* 

losTKBiOB View tbeqcextlt poes xot reteal the Stbictcbk. 


the common site for such g^o^vths is at the junction of the caecum and 
ascending colon, away from the ileo-csecal valve, and hence in some 
series they are considered as growths of the ascending colon. An 
important generalization is that growths of the left side of the colon 
tend to be obstructive, while the right-sided groni:hs, though often 
much larger, only rarely lead to obstruction. This is due to two 
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factors, the nature of the tumour, and the consistency of the intestinal 
contents. On the left side, the tendency of the growth to encircle the 
bowel, together uith the solid nature of the frcccs, leads to obstruction 
relatively early. On the right side, the carcinoma docs not usually 
encircle tlic bowel, rntlier protruding into its lumen, while the liquid 
intestinal content.^ can readily pass it- The same two factors account 
for the fact that nnromic and septic intoxication arc more common u*ith 
\\vi- large VklccrKtlng 

As an aphorism we may say that the diagnosis of carcinoma of the 
colon is best made by a continual re* 
membrance of its possibility. IVhile 
there is no single reliable test for the 
condition, a prc-openilive diagnosis 
can usually be made by a consider- 
ation of nil the findings. It cannot 
be too strongly emphasised that in a 
middle-aged person any alteration in 
the bowel habit, wlicthcr constipa- 
tion, diorrheea, or an alternation of 
the two, would strongly suggest the 
presence of carcinoma in the colon 
or rectum. Loss of weight, onore.via, 
cachc.\in, jaundice, etc., arc rather 
signs of a sj)cedy fatal termination 
than of the growth itself. 

A barium enema with oblique os 
well ns A.l*. view.s is a vahiablo aid. 
wiiile tlie actual screen visualisation of the filling of the bowel uitli the 
enema is very usclul. Sigiiioido'KJopy .should alwjiys he pttlotwM 
in a tloubtful case. 



Ti; -.^KtteaiK tikc-i Arrti> tUtivu 
"FiiAeto Dtrjrr" «•* we 
< ciTX. A% iiin't’icen o>k or or 


CAUCI.VOM.V OF TUB C.'IX'UM AND A.SCKNDI.VO COLON* 

The onset of tins condition is insidious, the duration of 
symptoms before tiiagnosis being usunilv about eighteen month*- 
Tiie growth is usually on the outer wall of tlie ciecum and 
ascending colon, tliough occasionally a large fungating tumour ma) 
fill the cimim below the ileoctecal valve cntnince and thus fail to 
cnu.>'e ob.’'truction (see fig. o2G). Cases present tljein.sclves cojnjdatnin,. 
of one or cither of the following esmiptoms or some combination ol 
them : 
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(1) Mild dyspepsia, pain in tteriglitflank, constipation, borbor}'gmi, 
(often diagnosed as chronic appendicitis). 

(2) A mass in the right iliac fo^a. 

(3) Ansemia and debility. 

Blood may occur in the stools and there may be attacks of diarrhoea. 
On further investigation some degree of anaemia and leucocytosis is 
usually foimd. A tumour is frequently palpable. 



FiQ, SJ6. — SpEcrass or Cabcoosu or the Cxrcn bemoted at Opebatios, 
(Ktnj't Uotpilal lluttum.) 


The treatment is straightforward ; namely, a two-stage excision 
of the growth (operative details will be described later). The first 
operation consists of laparotomy, exploration of the abdomen, con- 
firmation of the diagnosis, and the performance of ileo-transverse 
colostomy (end-to-side). If there is any suspicion of obstruction we 
advise an additional ileostomy. The second operation consists of 
removal of the gro^'th. 
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LKFT-SlDKn CARCINOMA OF THE COLON, PARTICULARLY SIGMOID 
CP.OWTHS 

Capes present themselves clinically under the following groups : 

(1) The chronic obstructive groups, suffering from increasing 
(lifTiculty in obtaining a bowel movement, exemplified by increasing 
u«e of purgatives, borborj’gmi, and occasional attacks of fermentative 
diarrhcDa. 

(2) The ulcerative groups, complaining of bleeding, diarTha?a, 
pern in the left iliac fossa and tenesmus where the growth is low down. 

(3) Acute intestinal obstruction. These patients on close quc.stioti- 
ing will usually give a historj* of chronic obstruction preceding the 
condition, thougli of course acute obstniction may be caused by 
intussusception or vobmlus of the grow'th. This condition is highly 
dangerous — the patient is already de\'italiscd by a period of cbronic 
obstruction, stercoral ulcers may form readily, and jicrforation is likely. 
The condition of sigmoid carcinoma can always be diagnosed by careful 
o.varnination combined with radiology and sigmoidoscopy. Not infre- 
quently a lump can be felt ; tins is duo less to tlic growtli than to 
frecal retention above it (fig. 327). 
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The Trealment of the Condition varies Tvitii the condition of the 
patient at the time of examination and the findings at the first 
laparotomy. If acute intestinal ohstmction is present the following 
is recommended : 

A left lower paramedian incision is made with confirmation of the 
condition and rapid examination for operability. If the growth is 
operable, a cajcostomy is performed through a separate right iliac 
fossa stab wound (made from within outwards) and the abdomen is 
closed. The patient is then left to recover from the obstruction, the 
colon being cleansed by enemata before the resection is attempted 
some weeks later. The details of resection will be described fully 
later. If the growth is inoperable and low do^ni, then a colostomy 
above it is preferable to a c^costomy. If the growth is locally movable 
but inoperable because of liver or pelvic floor raetastases, a Mikulicz- 
Paul colostomy is advised. Here the growth is lifted outside the 
abdomen, when it and the protruding colon can then be removed with 
a diathermy Imife and the obstruction relieved. This colostomy can 
then subsequently be closed and the secondaries in the pelvic floor 
treated by radium in the pouch of Douglas or by deep X-ray therapy. 
If there is sufficient normal colon below the growth which is fixed and 
also inoperable, then cfficostomy should be performed, to be followed 
later by a short-circuit operation as being more tolerable for the patient. 
It cannot be over-emphasised that to attempt aseptic anastomosis 
in the presence of obstoiction is to court disaster. 


Operative Trealment in the Absence of Acnte Obstruction. It should 
be remembered that in all cases of sigmoid growths some mild degree 
of obstruction is present which means oedema and toxic changes in the 
bowel wall above the growth. IVe therefore recommend multiple stage 
operations. The first operation is necessarily an exploratory laparo- 
tomy. The growth is found, its degree of mobility determined, and 
the best type of short-circuit considered for future performance, e.g, 
end-to-end junction of pelvic and descending colon (for growths in 
the middle of the sigmoid), transverso-sigmoid anastomosis (for high 
sigmoid or descending colon gro^vths), etc. A caicostomy is performed 
and the abdomen closed. A month later the abdomen is reopened and 
the growth extirpated irfth perfonnance of the anastomosis. As on 
alternative, at the second operation the end of the bowel may be 
brought out of the incision for treatment by the Mikulicz-Paul 
method (see page 960). 

roL. j, — 2 1 
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ilurlt iii'rcnuity may be called for in cases where tlie grottih has 
spread to neighbouring vi^^coro. It can be stated that ns the tumours 
spread only slowly no nrgency obtains in the matter of resection, and 
preliminaTy operations and short-circiuts n^ay be performed before the 
final exci'ion. 
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OPERATIONS ON THE COLON 

The various operative procedures described belo^\' must not be 
taken as representing the only methods of satisfactorily performing 
the operation described. Most surgeons have their o^\ti individual 
preferences and methods in regard to colon surgery, their methods 
giving satisfactory results in their ovru hands. IVe hav’e not vet 
arrived at the stage when the various operations can be standardised. 
Methods of anastomosis, whether side-to-side, end-to-end, or end-to- 
side, the number of stages taken, etc., arc all matters open to dis- 
cussion. The methods described are those the writer has personally 
tried and foimd satisfactory. 

Two axioms may be laid down : 

(1) Aseptic suture of the bowel must never be attempted in the 
presence of intestinal obstniction. 

(2) Anastomosis must never be mode between loops under tension. 
Thus it is safer to perform end-to-end anastomosis, than to attempt 
side-to-side anastomosis where this involves e.xtra pulling on the bowel 
ends. 

A consideration of these two points leads in general either to the 
performance of two- or three-stage operations, or of extra-peritoneal 
anastomosis (Mikulicz-Paul), both operations which we can confidently 
recommend. Natiu*ally all the various operations on the colon cannot 
he described, but the following are taken as e.vamples of the difierent 
techniques ; 

(1) Excision of the Caciim. This is usually a straightforward pro- 
cedure. The parts to be removxd are : the last six inches of the ileum 
{as its blood supply is endangered) (see fig, 514) and the cajcum, ascend- 
ing colon, hepatic flexure, and proximal sixth of the transverse colon, 
with the attached portion of the omentum (fig. 529). 

This operation may be performed in one stage as there is seldom 
any obstruction, but, if the patient is unfit or the CJGcum very fixed, a 
two-stage operation may well be performed. An ileo-transv’erse 
anastomosis is performed at the first operation, the actual resection 
being carried out at a later stage. The best incision is a free muscle- 
cutting oblique incision in the right iliac fossa. The incision is retracted 
well inwards and packs are inserted to keep the small intestine out of 
the field, only the bowel to be removed being kept in view. Clamps are 
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nj)j)lie<l to the ileum nml it is clividecl. Tlic 02)emtor then working 
from below uj>\vards, and from the outer side of the colon where he 
incises the peritoneum, proceeds to mobilise the ascending colon with 
its blood and lymph suppU*. Care is taken to avoid injurj' to the 
ureter and si)ermatic vessels. The hepatic flexure is freed by blunt 
<Ii«scetion and snips with scissors, but care must be taken not to 
damage tlic retroi)critoneal jioitioii of the duodenum. The transverse 
colon is now divided between clamps and tlic jwrtion of the oinentnm 



on the pro.ximnl part ligatured ready for removal. The blood-vesseb 
to the crecum and colon can now be clamped and the bowel cut away 
portion by portion. The divider! ends of the bowel are ne.xt invagin* 
nte<i by a scries of purse-string sutures and the end of the ileiim dra^m 
alongside the transverse colon. A side-to-side ann‘«toniosls w then 
made between them, the sutures being inserted as in a gastro-entero- 
stomy. The suture line is reinforcorl with the omentum (fig. 5.10). 

The final stage is to reperitontso the raw area left by the inrt*wa 
made on the outer asiwct of the colon and the section throngh jt? 
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vessels. Tliis is done secundum artem. Tbe abdomen is closed with 
drainage vvbicb should never be omitted because of tbe exudate 



rutroiuicp. 

from tbe raw area of tbe posterior abdominal wall. Tbe tube 
may be brought out through a separate stab wound. The same 
operation is employed for gro^rths in the ascending colon and hepatic 
flexure. 

(2) Resection of the Sigmoid Colon. The conditions which call 
for resection of the left half of the colon are always obstructive 
in nature and hence, as a routine, a two-stage operation is 
advised. At the first operation, performed through a left lower 
paramedian incision, the abdomen is explored and a cfficostomy 
performed. At tbe second operation, performed through an oblique 
muscle-cutting incision, the growth is mobilised, working from the 
outer side towards the mid-line, and a sufficiency of bowel is freed on 
either side to allow restoration of continuity (fig. 531). Four clamps 
are then applied to tbe colon, the area is suitably packed off, the bowel 
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and the frrou*t!i removed to"ether with n 'wedgo of mesentm*. 
The next stage is that of restoration of continuity. Usually an end-to- 
end junction is made ns this is possible witliout tension (see fig. o!l2). 
Tlie suture line is reinforced with omejital tags. 

The j)erit<iiieal covorin" on the postero-Iateral alidoininal wall is 
now restorcfl as coinjdetely as possible. Tlic ahdonion Is closed in 
layers with dminage. 

.An alternative method whicli has much to rccomnieml it, cs{)eeially 



to thoco inexjKTt at a«e]»tic anastomosis, is the opendion nssociate<l 
witli the names of J’aul oml Mikulicz. This ty [)0 of nj>oration can 
|>crforme<l in the pre.-^-nce of modenitc degrees of obstruelion. A fw^ 
incision is made over the tumour, which is then niohilisoil. The l^^avc 
U tlieu divideil hetween champs and the growth renioviHl, The 
cmls of the divided ho«el are Iifto<l out of the wouml and their adjacent 
sides united by suture, the chimjis Wing left ta The woiiml 

now clo'-od ntul drr."«inir5 applies! round tlie elainjw. At the end o 
tuenty-four hours the up{>er chimp is removed and tlie IkjWcI function^ 
through this coioistomy. By the tliirtl day the second clamp ia-*,V 
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removed and repair oi fistula commenced. On tlie spur between tlie 
two loops of the bowel, an enterotome (figs. 533 and 534) is placed and 



Fij 63J.'~-I)itAwu<:iii[owi«>tKecoMFLmo'< or the OrsMTiox ron Rr^crio'i 
or TiiK SinaoiD Colot wrrti etoto-eto ptiot. a CieowoMy has been 

FEHFORMED SOME BAYS rRerlOVBLl. XUB IhSBt DEMOTSTRtTES TUB METHOD 

or SvTonE. 

the pressure gradually increased. Sutures liasteniiig the closure may 
be inserted at the bedside without any ansesthetic. In about four 
weeks’ time, in a favourable case, tlje &tula mil be quite healed and 
under a local novocaine injection the parietes can be incised and the 
bowel allowed to drop back into place (fig. 535). 
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Devine of Melbourne has jierfectctl n technique for partial colectomr 
which lias given very satisfactorj* results. The segments of bowel hang 
adjacent to each other winch arc to form the anastomosis are sutured 



t¥] Ml — Mtmoo or Ani.\t«a Krttinro*#. 

ricMKvr. |l•|*|tosl<t*L rojue^t. hi-re*** 
tvTsootrtB auo) fw Bi Tiitv C-Aku I'wnr powtt. 
OKtcoci* or Mceno xca»t'c. 

{Afur ptrit*.) 


together and clainiis apjdied and the growth removcii. In removing tlie 
f-ognicnt containing the growth the soro-inuseulur layer is turnc<l hack 
as a cufT. The entcrotonie is applied (fig. 534) and the ends of tlic bowel 



r v aVk— »M »r fk>«u. Bmn iu(t>V4L 




so sutured th.at there is just room to remove tlie instninieiit. When 
enterotnme is removeil the boavel ahrinks and soon closes. A 
plAstic operation "ill close the defect in the anterior nhdomin^l 
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(3) CoJosiojny, Colostomy may be required either as a temporary 
measure, e.g. in diverticulitis ^itb fistula formation in acute obstruction, 
orasaperraauent measure, e.g. in CTcisionof the rectum. While colostomy 
is a simple procedure, there are various points in its performance which 
make for great comfort to the patient. The afferent loop of the colos- 
tomy should always be as short as possible as this limits the tendency 
to prolapse. The colostomy opening is usually either made through 
the upper end of a left paramedian or transrectus incision, or through 
a grid-iron (muscle-splitting) incision in the left iliac fossa. Both these 
sites have their respective advantages. For a permanent end colostomy 
a small stab wound made from within outwards in the left iliac fossa 
is the best. For a temporary colostomy no glass rod or rubber tube is 
necessary. The colon is lifted to the incision (it may be necessary to 
mobilise it by dividing tbe peritoneum on its outer aspect), and the 
parietal peritoneum is autiured to tbe side of the colon. The skin and 
muscle layers are sutured above and below it. A few days later 
(twenty 'four hours should elapse if possible) the colon may be opened 
by incising it in its long axis. ^Vhen the colostomy is to be permanent 
a spur must be made, and this is best done by passing a glass rod imder 
the exposed loop as well as above and below it. "When opened, the bowel 
is cut across transversely with a cautery. 

After-care of Colostomy Opetiings. The best method of care for the 
skin round a colostomy opening is scrupulous cleanliness. A daily batli 
is advisable with careful drying of the skin and powdering. Greasy 
ointments should not be used. The mtestinal contents can be deodorised 
by a daily capsule of kerol (3 minims) before breakfast. The patient 
will learn for himself what articles of diet are likely to cause accidents 
with the colostomy (tomatoes, onions, fruit, cream, spinach and beer) 
and will avoid them. 

The old-fashioned colostomy belt should be avoided. It is messy 
and leads to prolapse. A colostomy, well made and well cared for, works 
only once a day, and the only covering it needs is a wool pad and a 
well-fitting abdominal belt. The colostomy should be washed out 
through its upper opening first thing each morning. It will not act 
again during the day xmless there has been a dietary indiscretion. 

(4) Cctcostomy. Thissimpleopeiationisperformedthrougbthesame 
incision as that used for appendieectomy. The caecum is draxvn into the 
wound and a purse-string suture inserted but not tied. An incision is 
made in tbe centre of the area enclosed and a tube passed into the cjccum. 

VOL. I.— 2 I * 
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Tljf purse-string suture is then tied and invaginnted by pushing the 
tube farther into the bowel when a further ])ursc-string is inscrte<l ami 
tied, thus inverting the first. The incision is then closed in layers, 

A ctecostoray needs considcmble nftcr-care ns the contents of the 
cwcuiu nre irritating to the skin. Tlie skin sliould be covered with 
lanoliric to protect it. 
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CHAPTER I 

Acute Intestinai. Obstruction 

INTRODUCTION 

Acute intestinal obstruction, or ileus, is a convenient clinical term 
which groups together a number of pathological conditions associated 
with complete stoppage of the intestinal canal. This stoppage is 
responsible for morbid changes (c.g. proximal distension and distal 
contraction), and for clinical phenomena (pain, vomiting, coprostasis, 
and distended abdomen), which arc common to all obstructive lesions. 
But each lesion has also its own distinctive morbid and clinicol features ; 
indeed, a comparison of some types reveals a quite unrelated causation, 
a widely differing pathology, and a contrasting clinical picture. This 
lack of uniformity inevitably complicates any discussion on the subject, 
but our difficulties cannot be solved by divorcing the various lesions 
from the whole group, or by dealing with them as separate entities. A 
X broad understanding of the comprehensive picture of intestinal obstruc- 
tion is essential, and the grouping of similar types and the contrasting 
of dissimilar types must be made ivithin the loose confines of the 
general idea. 

The treatment of acute obstruction is one of the outstanding failures 
of present-day surgery. "NMiile the mortality of appendicitis, perforated 
ulcers, and other abdominal emergencies has fallen to a small fraction 
of what it was thirty years ago (Burgess, l),that of acute obstruction 
still remains at about 40 per cent. Tliis lack of progress is reflected very 
strikingly in the statistic-s given by Souttar (2) in 1 925, and by Vick (3) 
in 1932 (see Table 1). 
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Taulk 1. .MonTALiTY of Main* Types of Acute Ohstkcction' 
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Strane Fi-ni. Hemi.t 
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Strans L’mb. Hernia 
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It lijis boconio cijstoman* to attribute tlic Ijigli mortality of obstruc- 
tinn to late diagnosis. This may be tnic.but the explanation, as Wilkie (4) 
jxiints out, lies in faulty hospital teaching rather than in the pro- 
crastination or ignorance of practitioners. Clinical teachers shott' a 
curious partiality for the complete or "classical ” picture of ilheasc, 
ami the cla.ssical picture of any abdominal emergency is unfortunately 
the beralil of iniponding death. Timely diagnosis cannot bo made by 
men who leave hospital witli the imprc.ssion that acute obstruction 
means complete coprostasis, a distended abdomen, ami ftccal vomilinfs. 
Teachers must slros.s the importance of early symptoms and signs, 
and endeavour to imjiart to the student tliat jiriceloss attribute of 
clinical sense ‘ wbicli tclLs us when serious mischief is brewing, even 
in the obsence of dramatic symptoms. 

huiulamcntal errors in ourconccj)lion of the essential pntliolo")’and 
morbidity of ob.structioii arc also, in no small measure, responsible for 
fatal results. Such errors often lead to hurried and meddlesome Burpery, 
intent on mechanical relief of the ol»trnction, without adeqiwte 
thouglit, prejmration, or after-treatment. Rushed “ exjdorator)’ 
laparotomies under general nnresthesia arc legacies of a " chi^ic^l 
mentality which reaches no further than the operating table. 

Of nrent years eflort.s hav'e been made to attack the problems of 
obstruction from a difTerent angle. These efforts represent the thir^l 
and culminating stage in tlic battle against the fli'case. llic first 
stage, ending with the l>egiiining of this ccntuiy*, was concerned with 
the morbi<l anatomy of obstruction, with the elucidation of its variou* 
tj'pes and causes, the gross piithologicnl clianges anti nicchanl*n>'* 
the correlation of the.'x? with the flj'niptoinatolog\' arul iliagnosLs. Thu' 
Was built up the cs.sential scaffolding, without which further proercs-' 
Would l>c Unthinkable. The names of Brinton, Ijciclitenstern. aud 
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Treves stand out of this period, and their masterly description of the 
gross pathology of obstruction is the foundation on which present-day 
knowledge rests. 

The second stage covers the first quarter of this century, and 
represents an attempt to explain the rapid collapse and fatal results of 
obstruction, which have never been satisfactorily accounted for by the 
gross morbid changes. Tlie discovery of an abundant bacterial flora 
in the intestine, and its increase in conditions of stasis, not unnatxirally 
led to tbe belief that the cause of death was bacterial. With internal 
strangulations, so often followed by perforation or gangrene, the fatal 
efiect of a complicating bacterial peritonitis has never been in doubt. 
Also, it was soon appreciated that a similar peritonitis was a common 
termination of simple obstruction, the bacteria making their way 
through the damaged intestinal wall, even in tbe absence of perforation 
or gangrene. But tbe collapse of obstruction makes its appearance 
hyig before peritonitis can occur, and to explain this the ‘‘ toxaemia 
theory was propounded, the absorption of bacterial toxins from the 
distended gut being blamed for the so-called “ toxic ” state of the 
patient. Although this may occur under special conditions, there 
is a remarkable lack of experimental proof that it is a constant, or even 
common event. More recently, search has been made for some toxic 
factor, other than bacterial, the absorption of which might account 
for the rapid collapse of obstruction. Toxic proteoses and amino- 
acids have been foxmd in tbe obstructed intestine, probably produced 
by a breakdown in the normal mechanism of protein digestion. Becent 
research sxiggests that at least one or two of these toxic substances can 
And their way into the blood or lymph leaving the intestine, when its 
walls have been grossly damaged by the effects of prolonged distension. 

The third stage had its birth in the heyday of the *' toxemia ” 
period, i.e. about twenty years ago, but it is only just beginning to 
make itself felt. A great deal of experimental work has been done 
which suggests a re-orientation of thought on the essential morbidity 
of obstruction, and •\rith this have come new ideas of fundamental 
importance and new lines of treatment of the grccatest possible jjromise. 
Very briefly, the present stage consists of a study of the chemical and 
physical changes in the blood and body fluids, secondarj' to acute 
obstruction, but intimately concerned with its morbidity. It has been 
found that dehydration and loss of essential electrolji:es, by the vomit- 
ing of digestive juices, deplete the plasma and body fluids, and lead to 
over-concentration of the blood. The replacement of the lost fluid and 
salts and the rehabilitation of the blood-plasma have become es.sential 
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parts of the treatment of many ease?. Furthermore, tlic letlml ofTert of 
(li«!ten'‘ion of tlie intestine Las been jirovcd, and measures of doc(‘m- 
jirc'sion linvc been devised which occasionally do away with the no<vl 
bvr ojK'rativc inter\’ention, and always minimise the risk when such 
inter\Tntion is necessary. The stimulating property of hypertonic 
Kdirie, acetyl-choline, and other substances, has been domonstrale<l 
quite recently, and the value of spinal and local ana^thesifl is now 
(lofinitcly cstahlished. 

There is at least some hope that when the new ideas and methods 
have had time to become di<seminate<l and adopted, a real drop nwv 
occur in the terrible mortality of acute obstruction. 


/EtIOLOGV AN*I> CL.\SSinOATIO.V 

The old classification of acute obstruction into mechanical nnd/»«e* 
tional (paralytic) is not without some value, hut a more rational one i? 
into (a) sxmjilc obstruction, and (b) strangulation. In simple obstruction 
we are dealing only with a blocked lumen. In strangulation we arc 
confronted, in addition, whli grave vj»scular changes in an isolated loop 
or segment of intestine. 


SIMPLE onsTiiucnoK 

Variations in this large class are mainly determined hy the anato- 
mical level of tlie block. For this reason it will be subdivided into 
(a) high small-gxit, (b) forr .small-gut, and (c) largc-gut (Aslructhn. 

High rmaU-gut olfslntrfhn is mostly a trrnjiorary blooknge, but it u 
cbnnicteri«ed by an cnonnous lo‘>s of fluid and salts, with rapidly fatal 
dehydration and blood ciianges. For practical jnirposos it may l.’<^ 
to include cases of congenital and acquired pyloric or duodenal olxtrae- 
tion, acute dilatation of the stomach, and liigh jejunal k'mhs and 
stenoses following ojienitions cm the stomach. 

/y>ir small-gut djslrudion is n much larger .sulxli'S-s, the outslandm^ 
feature oI which is rapid and extreme distension of the jejunam cn< 
ileum. liO'.s of fluids and .salts nl«o occtirs, hut not to the same de>:i’<^ 
as‘ in tlie previous group. Here .arc includcfl tlie hulk of .adlie*'!''^ 
ohstructioiH (post-inflamm.atorj', post-operative. <*r 
gall-stone ileus, cicatririal stenosis, and most e.aws of funetioii/il 

Jcutr lnrg'--gut ofistrurtion Is rarely of sudden mis<‘t, Is'ing ni« ) 
the mlm'm.ati(m of a long-standing chronic block. Then’' is 
for the pit to adapt itself to a condilum of stasis, and the ilen^ ter 



ABD05IEN 


977 


to run a sub-acute course. The urgent results of deliytlration are absent, 
R-hile the greater size and distci^ibility of the colon render the dangers 
of an obstruction less immediate. Moreover, the factor whicli trans- 
forms the clironic block into an acute one is usually of a temporar}’ 
nature (oedema, spasm, or obtxiration of the narrowed lumen). Among 
the common causes are carcinoma (70 per cent), diverticuhtis (to per 
cent), and fecal impaction (10 per cent) ; le.ss frequent can<es are 
adhesions, spasm, Hirschsprung’s disease, congenital nialformatiojis, 
and fibrous strictures. 


• STnAA’GULATIOX OBSTRUCTION’ 

This is almost limited to the small gut, and is mostly encountered 
in the distal part of the ileum. The chief morbid factor is the fate of 
the strangulated coil, the blood supply of which is inevitably interfered 
i^ith. The mesentery affords no protection to the vessels which it 
carries to the intestine, and the damage is done through compression 
of the mesentery by the obstructing agent. The morbidity of the lesion 
is proportional to the degree of vascular interference. 

It is convenient to sub-classify strangulation into external and 
internal. 

External strangulations include all forms of external strangulated 
hernia, w’hich of course constitutes the most common single cause of 
acute obstruction (sec page 1034). 

Internal strangulation is mostly produced by constriction or snaring 
of a loop of gut and its mesentery by a peritoneal, omeutal, or visceral 
band. Less often the cause is an internal hernial aperture, or a hole in 
the omentum or mesentery. A volvulus^ or twist, is a definitely rare 
cause of strangulation. Intussusception is also potentially a strangula- 
tion, but serious vascular damage is rarely seen ; nearly all cases are 
operated upon while the lesion is still in the stage of a partial simple 
obstniction. AlcsoUeric vascular occlusion causes a paralytic ileus, but 
the fatal vascular changes are the result of infarction and not of true 
strangulation. 

The above classification is summarised in Table 2, while the 
incidence of the various tjqjes (based on Vick’s statistics) is given in 
Table 3. 

Table 3 clearly slvows that there arc only five common causes of 
obstruction, riz. strangulated external hernia, intussusception, internal 
strangulation, carcinoma, and adhesions. Between them they account 
for no less than 94 per cent of Vick's 6,892 cirses. 



970 POST-GRADUATE SURGERY 

parts of the treatment of many csases. Furthermore, the lethal effect of 
distension of the intestine has been proved, and measures of decom- 
pression have been devised which occasionally do away with tlic need 
for operative intervention, and always minimise the risk when siicit 
intervention is necessary. The stimulating property of Iiyj)ertonic 
saline, acetyl-clioline, and other substances, has been demonstrated 
quite recently, and the value of spinal and local anesthesia is no\r 
definitely established. 

There is at least some hope that when the new ideas and methoils 
have had time to become disseminated and adopted, a real drop may 
occur in the terrible mortality of acute obstruction. 


^Etiology Ara> Cl.vssificatiox 

The old classification of acute obstmetion into mechanical and/imo- 
tioml (paralytic) is not without some value, but a more rational one 
into (a) simple obslniclion, and (b) strangulation. In simple obstruction 
we ate dealing only with a blocked lumen. In strangulation we arc 
confronted, in addition, with grave vascular changes in an isolated loop 
or segment of intestine. 


SIMPLE OBSTRUCTION 

Variations in this largo class arc mainly determined by the anato- 
mical level of the block. For this rea.son it will be subdivided into 
(a) high small-gut, (b) low small-gut, and (c) large-gut obstruction. 

High small-giU obstruction is mostly a temporarj' blockage, but it is 
characterised by an enormous loss of fluid and salts, with rapidly fatal 
dehydration and blood changes. For practical purposes it may he said 
to include cases of congenital and acquired pyloric or duodenal obstnic* 
tion, acute dilatation of the stomach, and high jejunal kinks and 
stenoses following operations on the stomach. 

Low small-gut obstruction is a mucli larger sub-clas.s, tlie outstanding 
feature of which is rapid ami extreme distension of the jejunum «n( 
ileum. Loss of fluids and salts also occurs, but not to the same degree 
as in the pre\ioua group. Here arc included the bulk of adhesw® 
obstructions (post-inflammatory, post-operutive, or post-tn»umatic), 
gall-stone ileus, cicatricial stenosis, and most cases of functional ilcns.^ 

Acute large-gut obstruction is rarely of sudden onset, being most } 
the culmination of a long-standing clironic block. There is thus tmie 
for the gut to adapt itself to a condition of stnsi'*, and the ileus tcn< ^ 
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to nin a sub-acute course. Tlie urgent results of dehydration are absent, 
n-liiie the greater ske and distensibilitj' of the colon render the dangers 
of an obstruction less immediate. Moreover, the factor which trans- 
forms the chronic block into an acute one is usually of a temporary 
nature (oedema, spasm, or obturation of the narrowed lumen). Among 
the common causes are carcinoma (70 per cent), diverticulitis (10 per 
cent), and fecal impaction (10 per cent) ; less frequent causes are 
adhesions, spasm, Hirschsprung’s disease, congenital malformations, 
and fibrous strictures. 


• STKANGULATIOX OBSTRUCTIOX 

This is almost limited to the small gut. and is mostly encountered 
in the distal part of the ileum. The chief morbid factor is the fate of 
the strangulated coil, the blood supply of which is inevitably interfered 
with. The mesentery affords no protection to the vessels which it 
carries to the intestine, and the damage b done through compression 
of the mesentery by the obstructing agent. The morbidity of the lesion 
b proportional to the degree of vascular interference. 

It is convenient to sub-classify strangulation into external and 
internal. 

External strangulations include all forms of external strangulated 
hernia, which of course constitutes the most common single cause of 
acute obstruction (see page 1034). 

Internal strangulation is mostly produced by constriction or snaring 
of a loop of gut and its mesentery by a peritoneal, omental, or \’isceral 
band. Less often the cause is an internal hernial aperture, or a hole in 
the omentum or mesenteiy. A volvulus, or tnist, is a definitely rare 
cause of strangulation. Intussusception is also potentially a strangula- 
tion, but serious vascular damage is rarely seen ; nearly all cases are 
operated upon while the lesion js still in the stage of a partial simple 
obstruction. MeseJiteric vascular occlusion causes a paralytic ileus, but 
the fatal vascular changes are the result of infarction and not of true 
strangulation. 

The above classification is summarised in Table 2, while tlie 
incidence of the various t}'pes (based on kick’s statistics) is given in 
Table 3. 

Table 3 clearly shows that there are only five common causes of 
obstruction, viz. strangulated external hemia, intiis.susception, intenial 
strangulation, carcinoma, and adhesions. Between them they account 
for no less than 94 per cent of Mck s 6,892 cases. 
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General Pathology 

Before erabarldng on a discussion of the several types and causes 
of obstruction, it is necessary to consider the main anatomical and 
physiological changes which constitute its general patholog}’. Almost 
at once major differences become apparent between the principal 
groups, e.g. between simple obstruction and strangulation, or between 
high and low obstruction. It is proper that these differences, as well as 
the broader similarities of obstructive lesions, should receive considera- 
tion here. 

The general pathology of acute obstruction may be conveniently 
divided into its morbid anatomy and morbid physiology. 

Table 3. Incidence of Various Types of Organic Obstruction 
(based on Vick’s 6,892 cases). 


Simple Obstructions. Slrantjulalions. 




Per- 



Per- 


No. of 

centage 


No. of 

centage 


Cases. 

of Total. 


Cases 

of Total 

1. Adhesions 

605 

7*35 

1. Str. Ing. Hernia 

1378 

2iJ 

2. Intussusception 

1034 

15 

2. Str. Fern. Herma 

1318 

19 5 

3. Carcinoma 

895 

13 

3. Str. Umb. Hernia . 

371 

54 

4. Stricture 

30 

•5 

4. Other Hernias. 

170 

2 5 

5. Gall-stones 

47 

•7 

5. Internal Strangula- 



G. Other Obtnrations . 

24 

•35 

tion 

790 

11-4 

7. Congenital Atresias, 



C. Volvulus 

170 

2'C 

etc. 

40 

•6 

7. Emboibm and 



8. External Compression 

29 

•4 

Thrombosis . 

49 

■' 

Total . 

2010 

37-9 

Total . 

4282 

C2'l 


AIORBID ANATOMY 

1. Changes in the Intestine. These differ verj' materially with tlie 
presence or absence of strangulation. 

(a) Simple Obstruction. Here the outstanding morbid change is 
distension of the intestine above the bloch (fig. 53G). This distension is 
progressive, and its degree and rate of increase vary wth the level, 
duration, and cause of the obstruction. In general, it is most marked 
in low small-gut and in large-gut stoppage ; in the latter, the cjcciim 
may be blown up to the size of a small toy balloon. 

The wall of the distended gut is stretched to a paper-iike thinness 
and becomes very friable, the least violence sufiicing to tear it. At 
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first pale, the disteiiditiii intestine soon becomes congested, and finally 
cyanotic, from compression of its veins by the tension of the accumu- 
lated fluid and gas. (Edema and hminorrliagic areas develop in the 
mucosa, while in late stages patclies of actual gangrene (“ distension 
necrosis”) appear at the anti-mesenteric border of the last two or three 
feet of the distended intestine. Perforation of these patches is a likely 
termination in neglected cases, but peritonitis can occur wthout 
visible rupture or perforation, the organisms passing through the 
tliinned-out and devitalised wall in its necrotic areas. 

Tlie intestine below the block is emptied by a strong peristaltic wave 
at the onset of the obstruction, and is pale, firm, and contracted. The 
abrupt transition from the enormously distended and cyanosed proximal 



gut to the contracted and pale distal gut is a strilcing phenomenon in all 
mechanical obstmetions, and serves as an unerring guide to the actual 
obstructing lesion. In paralytic ileus the transition is much less abrupt. 

(b) Strangulation. The intestine above and below’ the strangulatcil 
segment shows the same changes as in a simple obstruction, but oaiog 
to the shorter duration of life the proximal distension tends to be less 
marked. 

The vital changes are those w’hicli involve the strangulated segment 
itself (fig. 537). They are seen typically in an external strangulul 
hernia, and will be dealt with more fully in the article devoted to 
this condition. Briefly, it sliould be noted that the isolated cod 
becomes very distended and tense. The distension is extrcmelj 
rapid owing to complete inability of the veins to absorb the c-irhon 
dio.xide and other gases given off in the decomposition of the contents. 
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Tie stianguhted coil is congested and cyanosed 

thiougi the of the gut-wall is 

These vascular changes are loop is 

tion than m external hernne. In the termer ° e ^ 

in the peritoneal cavity, and pentoratis, with or ^ P 

likely to terminate life very (imckly. Arasm to an important 

Before leaving this section, attention may be dra.vm to p 

if uncommon anomaly, i.e. the occur 
rence of strangulation of the intestine 
without complete ohstmetion of its 
lumen. This is the case in Richter s 
hernia (see fig. 538). where a portion 
only of the circumference of the ^t 
passes through a hernial orifice and is 
strangulated by its edges. The con 
striction is intense and gangrene or 
perforation occur very early. Jnee 
this may happen without obstructive 
symptoms the danger of a fatal issue is 
very real. 

2. Changes mitside the Intestine. A 
fluid exudate accumulates m the 
■peritoneal canity. In simple 

the exudate is serous but in intern . 

strangulation it soon becomes Wo 
stained and abundant. In 

exudate of feniomtis ^PX-pnemuonm and 

The iunps, in fatal cases, B Pulmonary abscess or 

caused by inhalation of vomited matter. 

— ii„ .»Bn- foxcemiais 
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gangrene are occasionaUy seen. i dehydration. Toxamia is 

The tissues generally but some cases of strangulation 

not prominent m simple 0 • to^ius is m part 

show changes which suggest that 
responsible for the fatal resu 

MOKBin PHYSIOLOGY 

The early collapse and '^“''"“^®' °b“gthe”'bSerialtoxinmia ” 
accounted for on anatomical gronnds, norhastne 
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theorj’ provided an acceptable explanation. It was only when the 
physiolojjj’ of the disease began to be investigated that the factors 
responsible for its morbidity became apparent 

The fvist conclusion we leacK from a study of this work is that the 
jjhysiological changes of obstruction are many and variable, and that 
no single factor can be picked out as affording a constant explanation 
of its mortality. The next conclusion is that the level and t}'pe of the 
obstruction exert a determining influence on the operation of physio- 
logical factors. In other words, the morbid physiolog}’ varies nith the 
anatomical level and type of obstruction. This must not be taken to 
mean that there is no physiological overlap betw’cen various levels and 
types ; such an overlap, of course, exists, but it does not detract from 
the broad truth of this conclusion. 

On an anatomical basis, the physiological changes may be 
classified into those which occur (i) in simple obstruction, and (ii) 
in strangulation ; the former being sub-classified into high small- 
gut, low small-gut, and large-gut. 


MORDtD PHYSIOLOGY OP SWIPLE OBSTRUCTION 

(a) Morbid 'physiology of high small-gut obstruction. The clinical 
picture of profuse vomiting, severe shock, and early and fatal collapse, 
at once suggests a physiological disturbance of the utmost gravity. 
Modern research has sho^vn that three fundamental changes are 
responsible for this disturbance; they are: (i) deliydration of the 
blood and tissues ; (ii) profound loss of inorganic electrolytes from the 
plasma, and otlier chemical and physical blood changes ; (iii) fail‘d® 
of renal function. 

(i) Dehydration. This is the most obvious of the physiological 
changes, and its eSect on the blood and tissues is reflected by the 
intense thirst, dry skin, sunken eyes, hoarse voice, and oliguria which 
so constantly occur in high obstructions. The extreme loss of icattr 
from the body can be attributed to two factors : (o) profuse vomiting- 
and (6) complete failure of intestinal absorption owing to the high level 
of the block. 

The deadly effect of dch}'dration was proved conclusively by 
well and Hoguet (6) (1912), who prolonged life in dogs with a big 
obstniction for several weeks, by introducing large amounts of snl*"® 
subcutaneously. Control animals, not so treated, died in a few days- 
Similarly, Armour (0), of Edinbu^h, kept dogs with a high obstniction 
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alive for five weeks, by introducing fluids into the intestine below 
the experimental block, thus proving the lethal effect of the loss of 
absorption. 

(ii) Blood changes. At first it was thought that the beneficial action 
of saline treatment lay in the maintenance of the water content of the 
blood and tissues, and for a time the “ dehydration ” theory held the 
field. Very soon, however, it W'as realised that other substances besides 
water are lost to the body. In 1923, Haden and Orr (7) demonstrated 
conclusively s.fall in the blood chlorides in experimental high obstruction. 
Five years later, Gamble and Mclver (8) showed a loss of other 
ions besides chlorine, namely 
sodium and bicarbonate, and 
proved beyond doubt that 
this fall of essential plasma 
salts can only be explamed 
by the loss of the digestive 
secretions of the stomach, 
pancreas, liver and intestine. 

The same workers also 
showed that the fixed base 
(mainly sodium) and the ions 
(chlorine, bicarbonate, etc.) 
in the combined d,>g6stive 
juices exist in proportions 
closely approximating to the 
ionic content of the plasma 
(see fig. 539). 

Normally, some five litres of digestive secretions are poured daily 
into the stomach and upper intestine, i.e. about twice the total volume 
of the blood-plasma, which is, of course, their source. It is easy to see 
how essential to life is the re-absorption of these juices by the lower 
intestine. Their loss to the body, by vomiting and absence of absorp- 
tion, practically represents so much plasma depleted ; this loss, and 
the associated dehydration, unquestionably provide the true explana- 
tion of the morbidity of high obstructions. 

With the depletion of its plasma, the blood shows the physical 
changes of anhydreemia, i.e. it becomes concentrated and its viscosity is 
increased ; there is also a rise in the red count. The total volume of 
the plasma may actually shr ink by one-tbird, but even this big loss 
represents only a small fraction of the total withdrawal of fluid and 
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salts from the body. In the later stages of obstruction a mild aRahsis 
manifests itself (see below) ; also the -plasma protein rises from the 
normal 7 per cent to as imicli as 10 or 1 1 per cent, and there is a definite 
vicrease of the blood vrea and a rise in the total non-protein nitrogen 
of the blood (see below). This anhydraemia is responsible for progressive 
interference with the respiratory and renal exchanges of the blood. 

It is of more than pas.sing interest to observe that the physiological 
changes of high obstruction approximate closely to those which occur 
in cholera or dysentery, and in gastric, duodenal or pancreatic 
fistulfc. In higli obstruction, duodenal fistula, and the diarrheeas, the 
digestive juices are lost in equal proportions and, therefore, the ionic 
contents of the plasma are depleted in roughly equivalent quantities. 
Thus, any gross disturbance of the acid-alkali balance of the blood is 
avoided, although actually there is a slightly greater loss of chlorine 
than bicarbonate, and so a consequent tendency to a moderate but 
increasing alkalosis. With a gastric fistula there is a great depletion 
of chlorine ions and thus a relative heaping-up of bicarbonate, with 
marked alkalosis ; the same change occurs in pyloric obstruction, in 
which the alkalosis may reach a degree sufficient to produce tetany. 
On the other hand a pancreatic fistula leads to a great loss of bicar- 
bonate ions, and so to a relative increase of chloride, with marked 
aetdosis. These chemical changes will be better understood by reference 
to figure 639. 

(iii) Hcnal failure. The association of renal failure with intestinal 
obstruction was known to the workers of the last centurj', but it was 
attributed mainly to reflex causes. It is only in the last twenty years 
that this association has been fully investigated. The outstanding 
discoverj’ is a great rise in the blood urea and in the non-protein nitrogen 
of the blood. There is also a diminished output of urine and a/aW in 
the excretion of urea and salts. 

For a time this failure of kidney function was attributed to the 
action of toxins on the renal epithelium, but a far more likely e.xplana 
tion is provided by the physical changes in the concentrated blood. In 
consequence of the anhydnemia and increased protein content, fh^ 
blood becomes too viscous to pass through the renal capillaries at a 
normal rate ; alternatively, the renal epithelium fails to separate a 
normal urine from the anhydrous blood. Oliguria results, and the case 
may progress to complete anuria, with tirtwiic manifestations. 

(b) Morbid physiology of low small-gut (distniction. It was at first 
hoped that the promising results of research on high obstruction "ou ‘ 
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also find an application in the more common obstnictions lower do^vn. 
Unfortunately, these expectations have been only partly realised. 
Dehydration and the blood changes consequent upon the loss of 
digestive juices occur with diminishing force as the level of the block 
descends. They are still important factors of morbidity in jejimal and 
high ileal blockage, but by the time the lower end of the ileum is 
reached they become relatively insignificant. Hartmann and Elman (9), 
investigating the blood chemistry of ileo*cfecal obstniction, foimd that 
only slight disturbances occur, certainly not sufficient to cause death, 
and that the administration of parenteral solutions does not delay 
appreciably the fatal issue. 

The most striking difference between high and low obstruction, 
however, appears in their clinical course. In the former this is rapidly 
and progressively dovmwards, corresponding with the progressive 
dehydration and blood changes ; whereas in low obstniction the 
patient’s condition remains more or less stationary for a number of 
days, and then suddenly shock and collapse appear with fetal results 
in a few hours (Elman, 10). This sudden and unexpected termination 
is particularly distressing when it occurs, as not infrequently it does, 
after a successful operation. 

Recent research suggests that two physiological changes, with 
associated disturbances, are mainly concerned in the morbidity of low 
small-gut obstruction, namely (i) distension, and (ii) sudden decom- 
pression of the distended gut. 

(i) proximal distension. This is the outstanding pathological change 
in all low obstructions and is produced by an accumulation and local 
production of fluids and gases. 

fluids are mcdnly brought down from above by forced waves of 
peristalsis, attempting to make a way through but failing to do so. In 
addition to swallowed fluids, tlie secretions of the stomach, liver, and 
pancreas are poured in. There is also an increased secretion of intestinal 
juice and mucus on the part of the obstructed and congested intestine. 
Eurthermore, the tension of the accumulated fluids and gases com- 
presses the capillaries of the intestinal wall, and thus hinders the 
re-absorption of these substances. A vicious circle is set up and the 
distension becomes extreme, involving greater and greater lengtlis of 
the proximal intestine. 

The gases in the obstructed gut include carbon dioxide, nitrogen, 
oxygen, methane, and hydrogen sulphide ; of these carbon dio^de is 
usually present in greater volume than the others. The amount of gas 
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varies : extreme gaseous distension is more often seen in the colon than 
in the small gut, while the presence of partially digested food greatly 
increases the volume of gas formed by bacterial action. Finally, 
vascular factors play an important part in this connection, as ml! be 
explained below. 

There arc four po.ssible sources of intestinal gas. The first is 
suvUoiml air, which is especially likely to accumulate in post-operative 
and pcritonitic ileus'. The second source is haderial (Iccomjmsition of 
the contents of obstructed intestine ; this is the usual origin of meteor- 
ism of the colon. Thirdly, gases (e.specially CO?) diffuse into the 
intestine /roMi the blood (SIcIver, 11), The fourth and most important 
cause of gas-distension is failure of the iwrmal method of elimination of 
inte.stinal gas ; ordinarily gas is partly expelled as flatus, and partly 
absorbed into the blood and elimin.ated by the lung.s. In obstmetion 
both mechanisms fail, the first for obvious reasons, and the second 
because the circulation in the gut-wall is interfered mth by the 
distension. 

The part which distension plays in the causation of death is obscure, 
but its importance cannot be doubted. The contents of obstructed 
coils are, of course, highly toxic, consisting of trypsin, peptones, pro- 
tco.ses, amino-acids, bacterial toxins, and other poisons. It is extremely 
doubtful, liowever, if they are absorbed in lethal amounts wliile the 
gut-wall remains intact and aliv'e. What evidence w'e have is certainly 
against the likelihood of a bacterial to.xmmia, vmless of course periton* 
itis is present. On the other hand, Elman (10) and others recently found 
an increase of guanidine and other highly toxic amino-acids in the 
blood of experimental obstnictions, but much work remains to be done 
before we can decide w’hat bearing this has on the cause of death. 

In an article just publishcti, Holt (12) brings forwmrd convincmg 
evidence of the part played by “ distension necrosis ” in the morbidity 
of simple obstruction. The patches of devitalised mucosa at the 
anti-mesenteric border of t]ie distended gut come into dii^ct 
contact with its highly toxic contents, and are unable to prevent the 
absorption of toxic substances (probably proteoses or ainino-acicls) 
which may contribute to the fatal re.sult. By a series of expcriinenta 
on dogs, Holt shows that the toxin of B. Welchii is not .absorbed from 
the intestine, and also tliat the administmtion of anli-lVcIchii serum 
docs not influence to any degree the course and result of simple obstruc- 
tions. It seems probable, how'ever, that the enormous increase o 
B. Welchii in obstnicted intestine (AVillimis, 13) dees play some part m 
the pathology’ of obstnicticn ; the role which may be assigned to it w 
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that of increasing the toxic proteoses and amino-acids in the distended 
intestine, in virtue of its proteoljlic properties. 

One possibility which seems to have been overlooked is that the 
morbid effect of increasing distension may be nervous. It is well knowm 
that trauma to the mesentery causes shock. After a certain degree of 
distension is reached it is possible that shock begins to be produced by 
stretching of the peritoneum, or by actual tension on the mesenterj’. 
Once initiated, this shock would quickly increase with further disten- 
sion and, I submit, at least provides a reasonable explanation for the 
rapid collapse which often occurs. 

(ii) Sudden decompression. The lethal effect of sudden release of an 
obstruction has been recognised for many years. Death within a few 
hours may follow’ rapid emptying of the distended gut by operation, 
or by rupture into the peritoneal cavity. It has been usual to ascribe 
these rapid deaths to an overwhelming toxsemia, the toxins being 
absorbed by the healthy intestine beyond the obstruction, or by the 
peritoneum. That this is not the sole explanation is proved by the 
occurrence of equally " sudden ” deaths after evacuation of the dis- 
tended coils outside the body. It has been suggested by Elman (10) that 
the release oi tension opens up the compressed capillaries and veins in 
the gut-wall, which, through lack of tone, now become engorged, and 
that sufficient blood may be lost to the general circulation in this 
manner to prove fatal to the already enfeebled patient. To these 
view’s I w’ould again add the suggestion that this sudden decompression 
may operate through the nen-ous system, death being caused, in part 
at least, by mesenteric shock. 

AlTiatever explanation is favoured, there can be no doubt that 
sudden release of distension is a real danger to the patient, and that a 
gradual decompression of the intestine should ahvays be aimed at. 

(c) Morbid physiology of large-gut obstntclion. Acute obstruction of 
the large intestine in more than 90 per cent of cases occiu’S as a gradual 
cuhnination of a chronic obstructive lesion. The acute stage is never 
as urgent as in small-gut cases, partly because the colon has had time 
to adapt itself to the stasis, and also because the block is of a temporary 
nature and rarely complete. Dehydration and blood changes axe never 
prominent, and although extreme distension may occur, the colon 
appears to tolerate it far better than does the ileum. The danger of 
sudden decompression is also present in a lesser degree. 

In spite of these favourable conditions the mortality of major 
operations for acute colonic obstruction is extremely high. The 
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explanation lies in a lowering of the patient’s resistance hj the pre%'ious 
debilitating illness. If this be kept in mind, and the more radical pre- 
cednres avoided, there is a fair prospect of tiding the patient over the 
acute attack, and thus of converting the case back to a chronic 
obstruction. 


MORBID PHYSIOLOGY OP STRANGULATION 

Strangulation of the intestine is associated with more urgent changes 
than those discussed under simple obstruction. In fact, so lethal is its 
effect that other considerations, such as the level of the block or the 
degree of proximal distension, become relatively uniniportant. The 
root of the matter is the speed with which strangulation causes death. 
Although the physiological changes of dehydration, blood-depletion, 
renal disturbances, distension, etc., may all play a part in the fatal 
issue, tlicrc is rarely sufficient time available for their contribution to 
be really effective. 

The principal morbid factor in intcninl strangulation {particularly 
when a short coil is involved) is necrosis of the isolated segment, jmlon- 
itis, until or without perforation, being the immediate cause of death. 
Were this an invariable sequence the morbidity of strangulation would 
present no problem for investigation. But many case.s of strangulation 
die before gangrene or peritonitis have had time to appear, wiiile others 
do so after removal of the devasculariscd segment. 

A closer examination of the morbid pliysiolog}’ of strangulation 
demonstrates that an outstanding feature, both in e.xpcriniental aninuds 
and m actual patients, is shock ; this is shown by unmistakable signs 
of impaired circulation and depressed metabolism. It is not toxic 
shock, for it appears suddenly at the very on.set of the strangulation* 
In the first place it must he traumatic, and the obvious explanation is 
injury of the strangulated mesentery : the larger the amount of gut aiif 
mesentery constricted, the greater the shock. After this iniUai shoe 
the circulation gradually recovers, mostly by a peripheral vasocon 
striction, and the blood-pressure may remain at a nonnal level or 
some hours. This improvement is a snare, for the shock is onl} 
and liable to return at any moment. Zachary Cope (M) refers to a 
valuable sign b}’ which the presence of latent .shock can be cstablis le 
i.e. instability of the blood-pressure; according to him, the 
pressure gives a better indication of the condition of the patient, an 
his fitness to withstand a major openition. ‘ ^1^^, 

The nervous origin of initial shock cannot be doubted, bu 
factors responsible for the terminal shock and fatal collapse (m 
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absence of peritonitis) are less clear. Wangensteen (15) and others have 
shown that a dog with a ligature tied round a loop of gut, tightly enough 
to compress the veins only, dies in 6-12 hours from bleeding. Arguing 
from these experiments, they maintain that in actual cases of strangu- 
lation the loss of blood caused by extravasation into the intestine and 
peritoneum may be sufficient to determine a fatal exacerbation of the 
latent shock ; this is almost certainly true when a long loop of bowel 
(two feet or more) is strangulated (Foster and Hausler, 16). 

Sudden decomjjression of the strangulated coil, or of the distended 
gut above it, appears to be the immediate cause of death in some cases. 
We have already shown that this may be explained by engorge- 
ment ^ith blood of the hitherto collapsed and atonic capillaries and 
veins in the intestinal wall, or by shock througli stimulation of the 
mesenteric nei^’es by the sudden release of tension. 

In the absence of peritonitis, it is unlikely tliat the absorption of 
bacterial toxins plays more than a subsidiary part in the causation of 
death. But it has been showm (16) that when segments of moderate 
length (one to two feet) are strangulated, the fluid exuding from the 
devitalised loop after about sixteen hours becomes highly toxic (nou- 
bacterial), and that absorption of this fluid by the peritoneum may be a 
direct cause of death. 


Diagnosis 

The fate of a patient with acute intestinal obstruction depends 
more on early and accurate diagnosis than on anything else. The 
importance of the time factor has already been stressed ; e^'ery 
anatomical and physiological change associated ^vith obstruction is 
cumulative, and the prolonged operation of these changes diminishes 
the chance of recovery in something like a geometrical progression. 

Accuracy of diagnosis is eq^ually important. The Icnowledge that a 
patient has an obstruction is not sufficient in itself. Individual types 
and lesions differ so widely in their course, morbidity and treatment, 
that the patient’s life frequently depends on recognition of the exact 
kind of obstruction he is suffering from. 

Accurate clinical diagnosis involves three distinct steps : 

(1) The discovery of the presence of acute obstruction. 

(2) The recognition of the type (simple or strangulated) and level 
of the obstruction. 

(3) The diagnosis of the cause of the obstruction. 
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I. THE DISCOVERY OF ACUTE OBSTRUCTION 
Tlie “ classical ” picture of an advanced obstruction is unmistak- 
able. Tliere inay or may not be a history of sudden onset mth pain, 
shock, and initial vomiting (the peritonism “ triad ”). The patient is 
suffering from griping painSy which come and go, and which are 
obviously “ colicky in nature. The vomiting returns and becomes 
persistent and “ regurgitant ” ; at first the vomitus is gastric, but soon 
becomes bilious, and lastly the 
foul-smelling brounisli contents 
of the small intestine are gulped 
up (“fsecal” vomiting). Usually 
there is absolute constipatioiXy the 
patient having passed neither 
freces nor flatus for some hours 
or days. The abdomen becomes 
(Ustcmled and tympauUic, and 
may enlarge to an enormous 
size. Finally, the symptoms 
of terminal collnpse manifest 
themselves. 

This complete picture is 
only seen at a late and usually 
hopeless stage. Unfortunatclj 
the recognition of obstniction 
in its early and curable stages 
is more difficult. The funda- 
mental symptoms and signs 
(pain, vomiting, coprostnsis 
and distension) are actually the 
same, but they are far less 
obvious ; if wc are to recogmse 
them in their incipient stage, we must first understand the phj^iologit^ 
mechanisms responsible for them, and then learn how to look for ana 
properly assess them. 

The Symptoms ar\d their Mechanism, (a) Pain. According to 
llackenzie all pain of risccral origin is referred : i.e. the spinal segmen^ 
which 8upplie.s the diseased viscus becomes “ irritable,” and norm 
sensory stimuli arc interpreted as pain and referred to that part t 
abdominal wall which is supplied by the same segment (fig* ® 
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Although this mechanism expla^ inflammatory pain it does not 
account for all the painful sensations of obstniction. The intermittent 
colic associated Tnth forced peristalsis is almost certainly a true 
intestinal pain, produced by internal pressure. Similarly, the dull and 
wearing ache of paralytic ileus, and the continuous pain of mechanical 
obstruction between the attacks of colic, are probably caused by 
increase of the tension on the muscle-fibres of the distended intestine 
{Ryle, 17). Further, sensory nerves nin in the areolar tissue outside the 
peritoneum and ^dthin the mesenteries, and there is little doubt that 
pain can be produced by traction, pressure or inflanmiation of these 
structures. The final pain is, of course, caused by peritonitis, but at this 
late stage the patient’s sensibility is mercifully very low. 

A knowledge of these mechanisms enables us to explain, with some 
accuracy, the painful sensations of the patient, and also to correlate 
them w'ith the various stages of the disease. 

The more urgent cases have an acute onset, with sudden agonising 
pain and shock, which can only be attributed to injury to the mesentery. 
Then comes the dull and wearing ache of intestinal distension, soon to 
be submerged in the griping “ colicky ” pains of forced peristalsis, 
which recur \rith a dreaded rhythm imtil the obstruction is relieved or 
the intestine becomes paralysed. These griping pains are of the greatest 
possible diagnostic importance, since they appear quite early and 
constitute the outstanding symptom of all mechanical obstructions ; 
they ate not relieved by measures which cure or alleviate simple 
intestinal colic. 

At a later stage, the paroxysmal pain diminishes and the continuous 
ache increases, indicating a change-over from the period of intense 
peristaltic activity to that of extreme distension and commencing 
paralysis. 

(b) Vomiting. The initial vomiting of urgent obstructions is reflex, 
and is produced by stimulation of the vagal nucleus. The persistent 
regurgitant vomiting which soon follou-s is one of the most constant 
symptoms of obstruction. The earliest explanation of the mechanism 
by which intestinal contents reach the stomach was that of “ reverse 
peristalsis.” In the last century this view was replaced by the theory 
of the “ reversed central stream,” accordbig to which some of the 
contents of the distended intestine are squirted back towards the 
stomach by forced peristalsis against an obstacle, this reverse movement 
taking place in the central part of the column of fluid. 

Neither peristalsis nor nnti-peristalsis account for the equally 
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persistent vomiting of paralytic ileus and of the last stage of nieclianical 
obstruction. The usual explanation that sucli vomiting is “ toxic ” is 
valid only -when peritonitis is present. In other cases the act of vomit- 
ing is itself probably sufficient to bring the intestinal contents to 
the stomach : in this act the diaphragm and abdominal muscles 
compress the column of fluid in the distended intestine, forcing it 
upwards. 

Persistent vomiting is a symptom of the utmost diagnostic value, 
particularly when it fails to relieve paiu. True vomiting of fceces never 
occurs in obstruction, but tbe regurgitation of the foul contents of 
distended small gut, which passes under the name of “ fecal 
vomiting,’’ should be dreaded as a herald of death, rather than 
regarded as an aid to diagnosis. 

There are three conditions hi which persistent vomiting may be 
absent : (i) preWous starvation (e.g. in early post-operative ileus) ; (ii) 
low large-gut obstruction (c.g. carcinoma or volvulus of the sigmoid) ; 
(iii) partial obstruction (e.g. intussusception and Richter’s hernia). 

(c) Coprostasis. Strange though it may seem, constipation is the 
least reliable of the symptoms of obstruction. A patient uitli on 
urgent strangulation may have had a free action of the bowels a few 
hours previously ; another may be constipated for more than a week 
and yet suffer from no obstruction whatever. Further follacics ore 
(i) the stimulus of a sudden stoppage may empty the intestine distal 
to it ; (ii) an enema may wash out colonic contents days after the onset 
of obstruction; (iii) in partial blockage of the lumen (e.g. Richters 
hernia and intussusception) there may be no ces.sation of normal bowel 
action. 

Diagnosis of acute obstniction should be made within a few hours 
of its onset : therefore we cannot wait for absolute constipation to 
become established. Nevertheless, we can always discover whether or 
not the patient has passed^a^Ms since the onset of his illness. Peristaltic 
pain, in the absence of obstruction, is always accompanied by the 
passage of flatus : therefore, a patient with colicky pains who is unable 
to pass wind is almost certainly obstructed. 

Nothing establishes the presence of a complete intestinal block wat 
more certainty than the ndniinistration of tuv diagnostic enanas, at an 
hour’s interv’al. Faces and a little flatus may be evacuated 'vith the 
first enema, but the second is either quite clear or contains only on® nr 
two small scyhala, and— this is crucial— ?io/af»s at all w passed with i • 
The value of this test was recently emphasised by Newlaiid (18)i w n 
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Yates (19) rightly insists that the doctor or a reliable nurse should 
he with the patient, to make certain if flatus is passed or not. 

The Examination and Physiml Signs. A careful examination of the 
abdomen should never be omitted. Inspection in an advanced ca^e 
usually reveals distension of the abdomen, but this is a sign which mmt 
not be icaited for. In the early stage of obstruction the belly is, fiat and 
fiacdd, and it is in this stage that diagnosis must be made. Considerable 
distension of the intestine maybe present without obvious swelling of 
the abdomen. It is only in large-gut and paralytic ileus that abdominal 
distension is of real diagnostic value. 

An earlier and more significant sign is distension of individual coils. 
In thin people a distended coil may sometimes be seen through the 
abdominal wall, particularly when it is rendered prominent by peri- 
stalsis. This phenomenon of visible ])eristalsis, when accompanied by 
colicky pain, is practically pathognomonic ; unfortunately it is not 
often seen, except in thin people, or in acute obstruction superv’cning 
on chronic, when it is exaggerated by the hypertrophied musculature. 

Palpation may reveal localised distension or peristalsis when these 
do not appear on inspection. A distended and gurgling caecum can be 
palpated in most large-gut obstructions, and occasionally a loop of 
small gut may be felt enlarged or contracting in obstructions of the 
ileum. Tlie discovery of a mass or tumour is of value in the search for 
a cause rather than in the diagnosis of obstruction. A rectal examination 
must never be omitted ; apart from the discovery of local growths 
and strictures, this enables us to feel the pelvic \Tscera and perhaps to 
find distended loops or tumours of the lower ileum and pelvic colon. 

Palpation is also of value through the negative evidence it may 
afford. The absence of abdominal tenderness and rigiditij is an important 
confirmatory sign of obstruction, since it at once excludes the inflam- 
matory emergencies. 

Abdominal auscultation. Auscultation through a stethoscope should 
be regarded as an essential step in the examination of any acute 
abdomen ; it is indispensable in the early diagnosis of obstruction. 
The student should first familiarise himself with the distribution, tone, 
and intensity of the normal sounds produced by the intestine ; after 
this, it is not difficult to detect abnormalities of intestinal function. 
Almost from the onset of a mechanical obstruction the intestinal sounds 
arc louder and more frequent than normal. Peristaltic rushes can be 
heard, increasing in intensity as the site of the obstruction is reached, 
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u’liere an actual explosion may appear to occur. Wc are tlius some- 
times able not only to diagnose an obstruction, but also to locate its 
site. Finally, notliing can be more striking than the contrast between 
the turbulence of a mechanical obstruction and the dead .silence of 
peritonitis or paral}"tic ileus. 

X‘:ays in (liayiwsis. Of recent years radiography has been used 
in the diagnosis of acute obstruction, particularly in America. It may 
show gas in the small intestine (normally only present in infants), or a 
distended cjecum and colon ending abruptly at the site of obstruction. 
In the erect position gas may be seen over fluid levels. Without denyitig 
its usefulness in special instances, we cannot see any real justification 
for its general adoption. It is of little assistance in early cases, where 
lielp is most needed, and it is bound to waste time and to add to the 
patient’s exhaustion. 

II. RECOG^T^O^' OP THE TYPE AXD LEtTL OF OBSTRUCTION 

(a) The Type. Having diagnosed the presence of an acute obstruc* 
tion it is essential that we proceed farther. Our first and most onerous 
duty is to (lislinguish bcticecn simple obstruction and strangulation: 
fortunately, this distinction can be made in most cases. 

Strangulation is nearly always of sudden onset, with agonising pam 
and severe shock. The pulse becomes rapid and thete may lie «*nw 
fever. The diagnosis of external strangulation is made easy by t)jc 
presence of a tense, tender, and irreducible swelling over a hernial orifice, 
with no impulse on coughing. Internal strangulations are more difficult 
to recognise, but the tense strangulated loop may be felt, and there JS 
usually some abdominal tenderness and rigidity owng to tlie presence 
of blood in the peritoneum. Moreover, recover}* from the initial shock 
never complete, the blood-pressure remains unstable, while tlic patient 
is obviously ill and becomes rapidly worse. . 

Sijnple obstruction, on tlie other hand, is more gradual in on^t an 
there may he no evidence of shock for several days. The pulse is s ow 
and the blood-pre.ssure is not affected till the later stages. The tem 

perature is normal. There is no abdominal tenderness or rigidity. ^ 

course is relatively slow, and for some da}^! the patient may not appeaf 
to be seriously ill. 

The clinical differentiation between mechanical and 
is of ob\*ious importance, and will be considered at length elsewhere* 
The main distinguishing features of paralytic obstruction may 
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however, be briefly summarised heje. They are : (i) presence of an 
adequate cause, e.g. previous operation or peritonitis ; (ii) complete 
absence of paroxysmal “ colicky ” pains ; (iii) rapid tympanitic dis- 
tension ; (iv) absolute silence of the abdomen on auscultation ; (v) 
reaction to spinal anjcstbesia, also to hypertonic saline, acetyl-choline, 
and other substances. 


(b) The Level. Determination of the level of obstruction is 
the next step in diagnosis, and it is particularly necessary in 
cases of simple mechanical ilevis. 



High small-gut obstruction is characterised by little pain, very 'profuse 
and frequent vomiting, and rapid dehydration. Diminution of urinary 
output, a rising blood urea, intense thirst, and early collapse are 
prominent features. Distension is limited to the epigastrium, and there 
is little or no eridence of increased peristalsis. Faeces and flatus may 
be passed with or without an enema. 

Low small-gut obstruction has a less urgent course. Its main features 
are severe and frequent colich/ persistent but less profuse 

vomiting, absolute constipation, and very obvious peristalsis on 
auscultation. At first, one or more dilated coils may be seen or felt ; 
later the distension spreads, but even in advanced cases it limits itself 
to the central part of the abdomen (fig* 541). In thin patients, and ^vith 
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preceding chronic obstniction, the well-kno^vn “ ladder ” or “ organ' 
pipe ” pattern of ^stended coils inay be seen. Dehydration, and 
the blood and renal changes associated \rith it, do not appear until 
late. 

Large-gut acute ohslrudUm is a much less urgent condition as a rule. 
There is little vomiting or shock and no dehydration, but absolute 
constipation is almost invariable. Blockage of the sigmoid is character- 
ised by tenesmus, ballooning of the rectum, and inability to pass an 
enema. Abdominal ilistension is a marked feature ; in the early stages 
a dilated arcum is the keynote to diagnosis, but later the whole colon is 
distended and stands out (fig. 542), extending well into the flanks. A 
mass or tumour may be felt in the abdomen or per rectum. Einally, the 
small intestine dilates as well, and the abdomen becomes barrel-shaped. 

A previous history of intestinal sjmptoms is always in favour of 
large-gut obstruction. Owing to hypertrophy of the muscular wall, 
increased 'peristalsis is n marked feature ; it can alu-ays be heard on 
auscultation, and can often be seen and felt as well. The distended 
ctDcum, which may dilate to an enormous size, is usiually very con- 
spicuous, and loud peristaltic splashes can be heard over it. 


Iir. DIAGNOSIS OF TUB CAUSE OF OnSTRUCTION 

The discovery of the actual cause of obstniction is the last step lu 
diagnosis. It is ver>’ obnous that surgical treatment is more likely to 
be successful if one knows exactly what to look for. Unfortunately it 
is not possible to diagnose tlie actual lesion in all cases, and occasional 
errors are bound to occur. But an accurate diagnosis is more likely to 
be made if one carries in one’s mind a rational clinical classification of 
the causes of obstruction. 

I have found the following classijication, based on the age, histoiy, 
and clinical findings, of the greatest possible assistance : 

(a) Congenital causes — imperforate anus or rectum, congenital 
pyloric stenosis, congenital bands (rate). 

(5) In early life — strangulated hernia, intussusception, bands 
(appendix, tuberculous peritonitis), Meckel’s diverticulum. 

(c) In middle life — strangulated hernia, adhesions and bands (post 
operative or post-inflammatory), cancer, gall-stones. 

(d) In late life — cancer, strangulated hernia, fiecal impaction, 
diverticulitis, volvulus, gall-stones, adhesions and bands. 
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(e) With premous history of operation or infammalion — adhesions 
and bands near appendix, gall-bladder, in pelvis, or under 
abdominal scar ; paralytic ileus. 

(/) Cases uith special sympoms and signs — strangulated hernia, 
intussusception, carcinoma, gall-stones, volvulus, mesenteric 
embolism and thrombosis, paral3i;ic ileus. 

These individual causes of obstruction and their diagnosis will be 
considered more fully, either later in this article or in other sections of 
this work. 


Treatment 

We must repeat that acute obstruction is not, in itself, a clinical or 
even a pathological entity. It follows that wc cannot promulgate 
general lines of treatment to meet the indications of all, or even of a 
majority of obstroctive lesions. 

Unfortunately, it is not always possible to determine with certainty 
the exact lesion which may be present, and we are therefore forced to 
resort to some form of grouping of cases from the point of vieiv of treat- 
ment. No better classification exists for this purpose than the one ue 
have employed already in the sections on pathology and diagnosis, group- 
ing the cases into main types and levels. Our general headings will thus 
be : (i) simple high small-gut obstruction ; fii) simple low small-gut 
obstruction ; (iii) large-gut obstruction ; (iv) internal strangulation. The 
treatment of strangulated hernia and paralytic ileus is not included, 
these conditions being discussed elsewhere. 

Of course, only general principles and procedures uill be dealt with 
in this section. Therapeutic measures of more specific application will 
be considered under individual obstructive lesions. 


I. TREATMENT OF JIIGIl S3L\LL-GUT OBSTRUCTION 
The treatment of high obstruction is governed by the physiological 
changes which determine its morbidity. The risk of strangulation 
is negligible and the stoppage is usually temporary. There is thus 
no indication for immediate operation ; in fact, in most cases the 
necessity for operation never arises. This is certainly the case in acute 
dilatation of the stomach, in pyloric spasm and in nearly all obstructions 
of the proximal jejunum (mostly post-operative). Even when opera- 
tion i.s indicated (c.g. in the rare cases of persistent obstruction of the 
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proximal jcjumim) tliis slmitld always be prcecded and accompanied 
by tliD treatment now to be described. 

Tlie essential measure is the replacement of the fluid and plasma 
salts lost by the profuse vomiting and non-absorption of tlic digestive 
juices ; this replacement automatically restores the plasma volume, 
dilutes the blood back to its usual concentration, corrects the doli 3 'dra- 
tion of the tissues, and re-establishes normal renal function. These 
life-saving objects arc best attained by the intravenous administration 
of some modification of Ringer's solution, which contains the essential 

plasma salts in isotonic con- 
centration ; Hartmann’s solu- 
tion {sodium, potassium, and 
calcium chloride, with sodium 
lactate) is probabl)' the host 
to use. To this, glucose (5 
per cent) should be added 
periodicallj', as it provides 
badly-needed calories; glueose 
must never be given alone, 
since it stimulates the urinary 
excretion of salts and thus 
depletes the blood still further, 
akp In the absence of Hartmann’s 

solution, normal glucose-saline 
will liave to be emplo\*cd, but 
this is not quite so eficctivc 
as it does not restore the 
f .3 M3.-Dvoof.AL D»Ai>tAo« or s^o-. HrncAOB. depleted plasnia qualitatively. 

TliBovcn Nai.il Rovte. {Afltr fFguffiulrtm.) ^a ' i 1 , 

The secret of succe-ss hes m 
giving the intravenous fluid slotdy (c.g. by the continuous drip 
method) ; if this cannot be guaranteed it is better to resort to con- 
tinuous subcutaneous .saline, and to punctuate this with four- or .six- 
honrlj’ intravenoms feeds of glucosc-salinc (it is remarkable how (piichh' 
patients witli a high obstruction absorb the subcutaneous saline). hen 
the intravenous route is employed, great care must bo taken to sec that 
the amount of fluid given does not exceed the amount lost by vomiting 
and drainage. 

The second essential in the treatment of higli obstruction is drainafic 
of the distended stomach and intestine above the block. Tliis is best 
effected b}’ the method of suction^siphona^e with a duodenal catlieter 
cmploj'cii so successfully b\'\Vangen.steen (lo); hepas.sc.s the duo<lcnal 
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tube by the nasal route (the oral route may be used instead), and 
insists on the importance of getting the tube into the duodenum. The 
advantages of duodenal drainage will be discussed later, while the 
actual management of the siphonage is shown in sufficient detail in the 
accompanying illustration (fig. 543). As soon as the obstruction is over- 
come the catheter can be employed to administer liqm'ds and food ; 
it should not be withdrawn while there is any likelihood of recurrence 
of the obstruction. In nearly all high cases complete relief of the 
obstruction may be expected in a few days. A record should be kept 
of the amount of fluid ^vithdrawn, to provide a control on the quantity 
of fluid introduced intravenously or subcutaneously. 

As an alternative to suction-siphonage, the duodenal catheter may 
be employed for intermittent drainage. The catheter is introduced 
through the mouth or nose and left in situ, the gastric and duodenal 
contents being withdrawn at regular intervals (e.g. hourly) by suction 
with a strong syringe. 

II. TEEATJIENT OF SIJIPLB LOW S3IALL-GUT OBSTRUCTIOy 

The lower ileum is the commonest site of acute obstniction, and the 
treatment is here governed by the frequency with which strangulation 
occurs. If we exclude recent post-operative cases, something like 
70 per cent of ileal obstructions are associated n-ith strangulation. 
Unless, therefore, we can be certain that the obstniction is simple, it is 
far safer to treat the case as a strangulation, i.e. by inwiediate operation. 

There remain, however, a number of cases in which strangulation 
can be safely excluded on clinical grounds. In these it may be wise to 
give conse^^’ative measures a short trial before resorting to operation, 
particularly in late cases. With a really early obstruction it may be 
difficult, indeed it is often wrong, to resist the urge to open the abdomen 
and restore the blocked lumen by a simple procedure, such as dhdsion 
of a band. But in late cases operation is so fatal, whether the cause of 
the ileus is removed or not, that the patient’s best chance probably lies 
in conservative treatment. 

In the section on morbid physiology it was shown that the morbidity 
of simple ileal obstruction mainly depends on distension of the proximal 
intestine, and also on sudden decompression of the dilated gut. The 
object of conservative treatment is, therefore, a slow decompression. It 
is here that duodenal drainage, by continuous or intermittent suction 
through a stomach tube, finds its most successful application. AVangen- 
steen (15) employed it in twenty-four cases of mechanical obstruction, 
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with twenty-two recoveries and only two deatlis ; in four of them lie 
hud to perform an enterostomy ultimately. He states that pain is 
relieved at once and that the distension progressively subsides. The 
diminution of the distension straightens out the hinks Avhich are usuallj 
responsible for the blockage, and so re-establishes continuity. The 
advantages of duodenal drainage over enterostomy are that it avoids 
oiieration and an intestinal fistula, and also effectively prevents air- 
swalloving {an important consideration). 

If duodenal drainage, after a short trial, fails to relieve the obstruc- 
tion, operation becomes imperative. "WTiat is done must depend on the 
condition of the patient. AMien this is good an attempt should be made 
to find and deal with the cause. If gross distension is present, an entero- 
stomy should also be performed a little proximally to the obstniction, 
to avoid a sudden decompression of the released intestine. 

In late cases, with a desperately ill patient, it is often udse to 
content oneself ^\^tb a “ blind ” enterostomy, pt^omded stran(juhl\on 
can he definitely excluded. The duodenal tube should be left un- 
disturbed and suction continued after operation, whether enterostomj* 
has been performed or not. 

In all except the earliest cases, intravenous or subcutaneous 
administration of fluid is as necessar}' os in the liigh obstnictioms. 
SuHicient depletioi\ of water or plasma salts m'll result from vomiting, 
siplionagc, or enterostomy, to demand replacement. The benefits may 
not be so dramatic as in the high obstructions, but they are none the 
less real and life-saving. Tlie use of hypertonic intravenous saline, 
which is still recommended by many authorities, is definitely contra- 
indicated in mechanical obstructions, unless an outlet exists. Its 
action is to stimulate peristalsis, and although it may be useful m 
encouraging a sluggish enterostomy, without this outlet it can only 
result in increased pain and distension. 

III. TREATMEXT OF ACUTE L.\I{GE-GUT OIl.STRUCTIOK 

Internal strangulation of the colon is definitely rare ; volvulus of 
the sigmoid is the chief cause, and it can usually he diagnosed licforc 
operation. No les.s than 98 per cent of large-gut obstructions are simple 
(carcinoma, diverticulitis, fnccal impaction, etc.), and in a large niajorit) 
of cases chronic obstniction precedes the acute. Tlie danger of over- 
looking a strangulation of the large intestine is not more than 1 per cent 
(Ixickhart flummery, 20), 

In view of this negligible risk, and also of the verj’ high niortalit) 
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attending radical operations on acate colonic obstniction, there can 
be no question whatever that the treatment must be palliative. An 
attempt should first be made to convert the obstruction from an acute 
back to a chronic one, by withholding all food and drink and by 
repeated eneraata. Duodenal suction-drainage may be of real service, 
particularly if the occiurence of vomiting shows that the distension has 
extended up the small gut, and the patient's strength must be main- 
tained by the judicious use of intravenous glucose-saline. Peristaltic 
stimulants and aperients must be strictly forbidden. The factors 
which are responsible for the conversion of the partial chronic obstruc- 
tion into a complete acute block are nearly always temporary (closure 
of narrowed lumen by feces, or by spasm and congestion caused by 
an aperient) ; it is therefore not surprising that these conservative 
measures are frequently rewarded by re-opening of the lumen and 
recovery of the patient. 

"When the above treatment fails to give relief within a reasonable 
period (up to forty-eight hours), or the patient is too ill to justify the 
adoption of time-consuming measures, the only chance of survival lies 
in a blind c<Ecoslomy, performed under local anesthesia. The danger 
of an exploratory laparotomy in such cases, even when the diagnosis 
is uncertain, is many times greater than the danger of leaving 
behind a large-gut strangulation. After the csecostomy, the continuity 
of the narrowed lumen is soon re-established, and then the actual lesion 
can be attacked at leisure. 

IV. TREAT3IEXT OF IJ.TEENAI. STEAX’GULATION 

Ninety-five per cent of internal strangulations affect the small 
intestine, the lower part of the ileum being the common site. The 
primary factor of morbidity is shock., at first caused by trauma 
to the mesentery, and later aggravated by loss of blood and perhaps by 
sudden release of tension. Even greater is the lethal effect of 'periton- 
itis, from necrotic changes or perforation of the strangulated segment. 
These dangers are urgent and the patient’s only chance of survival lies 
in early diaynosis and timely operative irUervention. 

Anti-shock treatment is started while preparations are made for 
operation : the patient is kept warm and 500-1000 cc. of glucose- 
saline are given intravenously, while a small injection of morphine 
supplies much-needed rest and prepares him for local or spinal anaes- 
thesia. In cases operated on after the first day a hlood-transfusion 
might make all the difference between success and failure. A catheter 
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should be passed into the stomach or duodenum before operation, and 
duodenal suction may bo instituted \ritli benefit after it (especially in 
high strangulations and in cases with much proximal distension). 
Aiifi-Wekhii scrum should be given in adequate doses (20 cc. of con- 
centrated serum) if at all, but much doubt has recently been expressed 
(Wheeler 21, Holt 12, and others) as to its efficacy. The anti-shock 
measures must be continued after operation. 

The operation resolves itself into four essential steps : 

(i) lieleasc the constricting mechanism — this may mean dividing a 
band, ^\'idening an orifice, undoing a twist, or reducing an 
intussusception. 

(li) Decide ichether the strangulated segment is viable, doubtful, or 
non-viable. 

(ui) If non-viable, deal tcith it. 

(iv) Provide for slow decompression by duodenal drainage or enter- 
ostomy. 

The treatment of doubtful or non-viable intestine will be discussed 
in the article on strangulatccl hernia, wliile further details of the 
operative treatment of internal strangulations will be given in a 
later section of this article. 


Operatin'e Treatjiext 

The following operations arc employed in the treatment of acute 
obstruction : 

(o) Erploratorg laparotomg, for obstruction of uncertain origin. 

(6) Planned laparotomg, for obstruction of laiown type and origui. 

(c) Oj>erations for drainage of intestine — enterostomy and ciocostomy. 

The actual steps of operative treatment are four ; (i) the prepara- 
tion, (ii) the anasthetic, (iii) the operation, (iv) the after-treatment. 

I. rnEPARATION* 

Most therapeutic procedures which come under this heading have 
already been dealt with in sufficient detail, and can be summarised as 
follows : (i) one or two encmata, which sen’e to clear the lower bowel 
as well ns to ostablbh diagnosis ; (ii) in.scrtion of a tube through the 
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mouth or nose into the stomach or duodenum, with provision for 
suction ; (iii) anti-shock measures, such as rest, warmth, and a small 
dose of morphia ; (iv) intravenous glucose-saline, subcutaneous saline, 
or Hartmann’s solution, according to the indications given above ; 

(v) blood-transfusion in certain cases, e.g. large strangulations ; 

(vi) anti-gas gangrene serum, if thought advisable ; (vil) skin 
preparation. 


II. THE ANESTHETIC 

Inhalation anesthesia is definitely contra-indicated in acute 
obstruction. Apart from its toxic effects, there is a grave danger of 
asphyxia, broncho-pneumonia, and acid digestion of the lungs, from 
the inhalation of vomit. A stomach tube largely obviates this risk, 
nevertheless general anaesthesia is a very real danger to an obstructed 
patient. Chloroform and ether are particularly objectionable, as they 
definitely predispose to the subsequent occurrence of paralytic ileus. 
Gas and oxygen is fortunately free from this objection. 

Unquestionably the ideal for major operations is spinal ancsstJiesia, 
its only contra-indication being a low blood-pressure. It provides 
excellent relaxation, and so facilitates the search for a cause, and 
minimises the escape and handling of coils of distended intestine ; these 
are advantages of profound importance. The abdominal \nill can be 
lifted up for the insertion of a surgical light when delicate or difficult 
intra-abdominal manipulations are necessary. Vomiting is much less 
likely to occxir, and the danger of inhalation of vomitus is abolished. 
Finally, it throws the sympathetic out of action and thus, by stimula- 
ting peristalsis, rapidly restores the intestinal stream after the removal 
of a mechanical obstacle ; moreover, in cases of paralytic ileus, a spinal 
anjesthetic may be followed in a few minutes by the passage of flatus 
and faeces, and thus might avoid what is bound to prove an unnecessary 
and harmful operation. If the blood-pressure falls to a dangerous level, 
an intravenous glucose-saline should be administered %vithout delay ; 
up to half an ounce of brandy may be added to this with benefit. 
Ephedrine is best avoided in obstruction. 

In minor procedures, e.g. caecostomy or enterostomy, local anccs- 
tliesia should have the first preference. A thorough infiltration of the 
abdominal wall in the region of the proposed incision, with 1 per cent 
novocaine, is all that is needed ; the actual manipulating, opening, and 
suturing of the intestine cause no pain whatever, provided gentleness is 
observed. 
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In shoclcil patients a low blood-pressure, and in stnall children, 
we must also rely on local ansesthesia, even for major procedures. During 
the intra-abdominal part of the operation a little gas and oxygen aill 
usually be required. 


III. THE OPERATIOX 

Every operation on an acutely obstnicted patient should be under- 
taken with the sole object of saving life ; removal of the obstructing 
cause or lesion must not be attempted unless it is essential to the attain- 
ment of this object. Two rules must govern our procedure : (i) “ to 
get in quick and get out quicker ” (Murphy) ; (ii) to do the minimum 
consistent with ultimate recovery. 

(a) Exploratory Laparotomy. With our realisation of the importance 
of accurate clinical diagnosis “ exploratory ” operations are becoming 
less common than they were. Of necessity, a large incision anti pro- 
longed search add enormously to the risks of operative treatment ; 
every attempt should therefore be made to avoid mmecessarj’e.xplora- 
tions by narrowing the diagnosis, if possible to the actual cause, if not, 
at least to the type and level of the obstruction. 

There remain, unfortunately, a number of cases in which cxploratorj’ 
operations arc unavoidable ; they are mostly low small-gut obstructions 
and internal strangulations of uncertain origin. Large-gut acute obstruc- 
tions, if diagnosed, should under no circumstances be “ explored." 

Technique, The best general incision is a right paramedian, one- 
third above and two-thirds below the umbilicus. In the first place it 
should be made large enough only to admit two fingers ; the peritoneum 
must be opened with great care to avoid injury of the distended coils, 
which have a habit of presenting first. The fingers are immediately 
passed to the emeum. If the cacum is distended the obstruction is in the 
largo gut and the operation must be stopped : the laparotomy wound 
is closed at once, and a ccccostomy established through a stab wound 
over this organ. 

If the ceveum collapsed the obstruction is in the small intestine and 
the exploration must be proceeded with. The incision is carefull) 
enlarged until it admits the band (about 4i inches), and the hernial 
orifices are palpated from uitbin for a possible *' bidden ” strangulated 
bcniia or a liichter's hernia. Should a loop of distended gut be felt 
passing into a hernial orifice, the abdominal wound is packc<I 'vith a 
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saline swab, and the hernia exposed and dealt with by a suitable 
incision over it. 

If the hernial sites are clear we must be prepared for a difficult 
operation. The chief troubles are caused by distended coils Which 
keep presenting into and out of the wound, by blood-stained fluid 
which may well up from the abdominal cavity in large quantities, 
and by fat-laden fringes of omentum which do the same. If necesiarj*, 
the incision should be further enlarged, but the only certain way of 
finding the lesion quickly is by a methodical and intelligent search. 
Starting ^vnth the ileo-c<ccal junction, the surgeon should run the 
collapsed gut through his fingers (and return it into the abdomen) loop 
by loop, until it meets the distended gut ; this junction marks the 
site of obstruction, and the actual lesion (a kink, t^vist, or obturation ; 
a constricting band or aperture, etc.) is now seen and dealt with. Very 
often the obstruction is found in the last few feet of the ileum, either 
in the right iliac fossa or in the peUns ; in the last case it may be wise 
to put the patient in the Trendelenburg position and pack the intestine 
out of the way, as this will greatly facilitate the necessary manipula- 
tions. 

Having removed the cause of obstruction, we now turn our attention 
to the intestine. \\Tien this is liealthy and only moderately distended, 
nothing further need be done ; having satisfied ourselves that peristalsis 
is now occurring through the recent block, and that the collapsed 
intestine is receiving contents, we thankfully close the abdomen. But 
if the intestine is grossly distended, unquestionably the msc thing to 
do is to perform an enterostomy ; the distended intestine is drained 
as near the obstruction as possible, the catheter being brought 
out through a separate stab wound. ^Vhen non-viable strangulated gut 
is present the surgeon must choose between primary resection and 
anastomosis, and exteriorisation with secondarj' resection. 

(b) Planned Laparotomy. Operations for individual obstructive 
lesions will be dealt with in the second part of this article. 

(c) Drainage or Decompression Operations. The essential object of 
these operations is a slow decompression of the distended intestine, and 
not a diversion of the intestinal contents from their normal channel. 
Of the two procedures available, enterostomy is employed for small-gut 
obstruction only, and ciecostomy for large-gut obstruction. 

(i) Enterostomy. "Whenever possible this should be performed 
after the obstructing cause has been found and dealt with. The 
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oJilv itulication for a "blind” enterostomy is a late sniall-gufc 
ob'structioii in a very ill patient, if strangulation can be exchidal icith 
certaintg. 

AYlien preceded by a laparotomy, the enterostomy should be per- 
formed through a stab incision clear of the main wound. A " blind ” 
enterostomy is best made through a sn»all oblique incision at the edge 
of the left rectus opposite the navel ; only local anaesthesia should be 
used. A distended loop is chosen conveniently near the obstnjction. 
The loop is brought out, emptied by milking or aspiration, and 




rubber-covered clamps are applied at each end. It is sur})rising 
how the thinnod-out wall of the distended gut thickens after it !“> 
emptied, (ireat care mu.st be taken to see that no contents escape 
into the wound, as this might easily lend to a fatal peritonitis. 

Drainage is instituted with a self-retaining catheter or an ordinarj’ 
soft nibber catheter, 14 to IC French, whicli should be buried in t le 
gut-widl, preferably by the Witzel method (see fig. 544). The buryn? 
suture starts U inchc.s proximal to the puncture for the catheter, an' 
continues for another inches beyond it. Th.c puncture itself shou < 
he only just large enough to admit the tube and should be ruarle i 
a fine scalpel. Tlie loop is then returned into the abdomen and t c 
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catheter may be surrounded with a sleeve of omentum if desired. 
Great care must be taken after the operation to keep the lumen of the 
catheter clear. Every few hours, and at the first sign of blockage, a 
little saline should be forced through Avith a syringe. This is particu- 
larly necessary when the opening is in the low ileum. 

The catheter is removed when no longer required, and the small 
peritoneal tunnel heals, usually without lealcage. A persistent fistula 
is likely to result when the lumen has been narrowed too much by 
the invagiiiating suture, or when too large a catheter has been 
employed. 

(ii) CceGosfomi/. A bluid csocostomy, under local anaesthesia, is the 
one life-saving operation for acute large-gut obstructions. The dis- 
tended caecum is exposed by a small oblique incision outside the rectus, 
and brought up into the wound ; it is very friable and must be handled 
wth great care. A purse-string suture is inserted round the area 
chosen for incision, which is made with a fine scalpel, a medium-sized 
Paul’s tube is pushed in and the suture drawn tight. I have given up 
catheter-decompression for the c£ecum ; the contents are too solid 
and much trouble may be experienced from blocking of the catheter. 
The cajcum is fixed with two catgut sutures, which also serve to close the 
peritoneum, and one or two through-and-through silk'^voml-gut sutures 
suffice to close the wound. 

The ciccostomy may heal spontaneously after the obstructing caube 
has been removed at a later operation, or after a permanent colostomy 
has been performed for irremovable obstruction. If it does not so heal, 
a third operation mil be needed to close it. 

The mortality of simple enterostomy or c^costoniy under local 
anesthesia is extremely low. 


IV. THE AFTER-TREATSIENT 

Many lives arc lost by relaxation on our part after operation. For 
the first feu' days the patient’s condition remains critical, and life- 
saving measures must he continued, if anything ■with greater enthusiasm 
and energy than before. The stomach tube should be left in wliile 
anything can be sucked up, and may, in fact, be used for the first day 
or two after this as a vehicle for oral feetling. Rest, sleep, and warmth 
are verj’ necessary, and intravenous or subcutaneous saline and glucose 
must be continued until fluids can be given by mouth (12-24 hours 
after operation). 
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Sluggish return of peristalsis should be coiuitered by intestinal 
stimulants, such ns intravenous hypertonic saline or acetyl-choline. An 
ox-bile enema may also be employed for the same purpose. These 
mcasure.s are particularly useful in late cases, in which some degree of 
paraljiic ileus is almost inevitable. 


The Varieties of Obstruction 

In this section will be considered the special problems associated with 
individual tj^ies of obstniction. Strangulated external hernia, and 
paralytic and early post-operative ileus are dealt with in separate 
articles, thus leaving adhesive obstruction, internal strangulation, 
obturation, intussusception, volmlus, and mesenteric vascular 
occlusion for consideration here. 

ADHESn'E OBSTRUCTION 

Pathology. Abdominal adhesions arc occasionally congenital, but 
more often they follow injury to the peritoneum (actual trauma or 
inflammation). As a cause of obstruction, they arc almost nhva}*8 
preceded by abdominal operation or by a local or general peritoneal 
inflammation ; in both cases they arc at first soft and fibrinous, liglitly 
glueing adjacent coils of intestine to each other, or to their surrouml* 
ings. These fibrinous adhesions arc in great part absorbed, but occa- 
sionally a proportion of them organise into fibrous folds, sheets, or 
bands. 

Individual patients var}’ in their response to peritoneal inju^' 5 
some develop extensive adhesions after a mild peritoneal inflammation 
or trauma, while others may get over a severe peritonitis without any 
adhesions whatever. 

Jlost frequently adhesions arc /oca/, and follow localised inflam- 
mations (e.g. appendicitis, tuberculous glands, salpingitis, etc.), or 
operative trauma, rost-operativc adhesions particularly occur after 
appendix operations (especially when complicated by ab.^cess), pohic 
operation.s, and operations on the stomacli, colon, and gall-bladder. 
Their likelihood is greatly increased when raw area.s arc created h) 
denuding them of peritoneum, and also when prolonged drainage has 
been cmj)loycd. 

I>ocai adhesions attach coiks of intestine to eacli other, to an inflame< 
organ (e.g. the appendix, a mesenteric gland, the oinontum), to 
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denuded area on the abdominal wall, or to an operation scar. They 
occur as fine filaments, thin membranous sheets, or short dense fibrous 
bridges, and in the course of time they may be stretched and moulded 
into actual hands. 

Occasionally adhesions are generalised, when they mostly follow 
tuberculous or chronic pyococcal peritonitis. In such cases the 
adhesions are short and extensive, and may obliterate a large part of the 
peritoneal cavity ; cicatricial contraction of the mesentery also occurs. 
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the intestine being pulled back to the posterior parietes. This general 
fibrosis is mainly responsible for chronic obstruction, and it is unusual 
for such cases to terminate acutely. 

Acute obstruction caused by adhesions (as distinct from actual 
bands) is rarely complicated by strangulation. The mechanism of its 
production is simple, the most common effect being a local kinhing of 
the gut (fig. 545) ; less often the adhesion compresses or flattens a 
segment of intestine against a solid structure, such as the posterior 
abdominal wall (see fig. 536). In either case the blockage is incomplete 
in the first place, but tends to become complete as the effect of the 
kink or compression is aggravated by distension of the intestine. With 
relief of the distension the intestine straightens out and the obstruction 
may again become incomplete. Another way in which adhesions cause 
obstruction is by fixing coils to the parietes or by attacliing them to 


1010 rOST-GKADUATE SURGERY 

cncli other, thus distorting their lumen {see fig. 546), or arresting 
peristalsis. In rare cases the adhesive process is responsible for the 
formation of a volvulus. 

Diagnosis. In this section only post-inflammatory and late post- 
operative adhe.sions are discussed, early post-operative adhesions being 
dealt with in a separate article. 

Adhesive obstruction is rarely of sudden onset, and its course is 
usually sub-urgent. There may be a past history of abdominal opera- 
tion (months or years previously), or of an inflammatory lesion. Vciy 
often, several attacks of threatening obstnictioii (colicJcj' pains, con- 
stipation and vomiting) have occurred over a long period preceding the 
aente obstruction, but they have been of short duration, and thus far 
relieved by an enema or aperient. Tlic severity of the attacks increases 
until complete blockage develops, but even this is fairly gradual in its 

Oll'SCt. 

The symptoms and signs arc typically those of a simple low small-gut 
obstruction. In over half the casc.s there is a previous historj’ of 
appendicitis, with or without operation, while ui D5 per cent the small 
gut is involved (in nine-tenths it is the ileum). Severe colicky pains, 
vomiting, marked increase of peristalsis (particularly on auscultation), 
and central distension of the abdomen arc the outstanding clinical 
features, but comstipatiou may not be absolute. An abdominal scar h 
frequently present, and jH*rista1sis may be loudest near it. 

These features often combine to produce an unmistakable ])ictiire. 
The frequency of early diagnosis is prove<l by Vick’s figures, wijiclj show 
that of 505 cases of acute adhesive ob.stniction GO per cent were sub- 
mitted to operation within forty-eight liours of the onset of spnptoius. 

In .‘Some cases there is a pronounced tendency to recurrence of the 
acute obstruction. I have treated one patient wliose abdomen had 
been o{>ened six times for complete stoppage by adhesion'!, wldlc 
Wangensteen mentions ca.'sc.s wliicli liavc been operated on more than 
twenty times ! 

Treatment. In spite of relatively early diagnosis the mortality of 
acute adliosive obstruction Is over 30 per cent. One cannot help 
wondering whether the orthodox treatment — i.e. immediate laparotomy 
and division or freeing of the adhesions— is not in some measure 
responsible for this doath-mte, especially in advanced ca*!es. 

\\ ith an carhj case rapid ojteradon Is undoubtedly the safest )»ro* 
cedure. We generally know in advance where tlie obstruction is anc 
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can attack it directly, througli an appropriate incision. The liberation 
of the kinked or compressed intestine may be a very simple matter, 
merely reqnirmg division of a short fibrous bridge or band, or dissection 
and removal of a thin sheet of fibrous tissue. Sometimes a more tedious 
dissection is needed to free perhaps several adherent coils from an 
abdominal scar or some other structure. Occasionally, the adhesions 
are so extensive that the attempt to liberate the intestine may prove 
lethal to the patient ; moreover, such an attempt is followed by an 
inevitable recurrence of the adhesions, often in an aggravated degree. 
In these cases, it is far better to short-circuit the obstruction by a 
lateral anastomosis, provided the distension is moderate. 

Ko operation for adhesive obstruction is complete unless all scar 
tissue in the abdominal wall is excised and all raw areas are covered 
by peritoneum. Only thus can recurrence be avoided. 

In late cases, with a grossly distended intestine and a dehydrated 
patient, a laparotomy directed at the cause of the obstruction is usually 
fatal, and the best chance of saving life lies in conservative treatment. 
Slow decompression witli a duodenal tube should be instituted at 
once, and dehydration and collapse treated by iiitravenous glucose- 
saline or Hartmann’s solution. In some cases these measures 
relieve distension completely, and so overcome the obstruction ; in 
others, they diminish the distension and minimise the danger of 
subsequent operation. If the relief is inadequate, an eixicrostoanj 
should be performed under local anaesthesia, thus completing the 
decompression. This is not entirely a “blind"' enterostomy, as 
the risk of overlooking a strangulation is greatly minimised by the 
abdominal incision {a strangulation nearly always reveals itself by 
the escape of blood-stained fluid). 

Should obstructive symptoms reciur when drainage is discontinued, 
one can pass on to a laparotomy, aimed at release of the intestine, with 
a better prospect of simnval of the patient. 


Internal Strangul.\tion 

Pathology. . Under this heading arc included strangulations by bands 
and internal apertures. 

Sands. These are mostly’ seen in the form of arches, under which a 
loop of small gut passes and Becomes strangulated (see fig. 537). Such 
bands arejiied, being attached at both ends to fixed points, such as the 


1012 


POST-GRADUATE SURGERY 

posterior abdominal wall, mesentery, or pelvic organs. Less often tlic 
bands arc free, forming snares or knots wliich catch a loop of intestine 
and strangle it. 

Bands are of three varieties : (i) Peritoneal (fig. 547) — formed of 
adliesions, stretched and moulded by movements of the viscera into 



strong fibrous cords or ribbons, of varying thickness and length *, the} 
are mostly seen at sites of previous inflammation or under an operation 
scar, (ii) Omental — the edge of the omentum attaches itself to a" 
inflamed structure (e.g. the appendix or a tuberculous gland) and 
gradually stretclied and moulded into a band ; the omentum bemS 
connected above to the mobile stomach and transverse colon, it foHo'^-^ 
that strangulation produced by it tends to be sub-acute, (iii) 

these are mostly formed by an adherent ap]tendix or Mecke a 
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diverticulum (fig. 548), less often by the Fallopian tube, an appendix 
epiploaca, the pedicle of an ovarian or uterine tumour, and even by a 
loop of the intestine itself. 

Internal Apertures. Holes in the mesentery, mesocolon, omentum, or 
broad ligament are occasionally congenital, but more often result from 
trauma or operation. A loop of intestine passing through such a hole 
is liable to be strangulated by its edges. 

Strangulation may also result if a loop of gut enters one of the 
retroperitoneal fossae produced during embryonic development and 
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mainly associated vuth flexures of the intestinal canal. The more 
important of these iossse are ; (i) the paraduodenal fossa, to the left of 
the ascending limb of the duodenum ; (ii) the mesenterico-parietal fossa, 
below the duodenum and immediately behind the root of the mesentery 
and superior mesenteric vessels ; (iii) the ileo-ccccal fossa, between 
the appendicular mesentery and the ileo-cffical fold of Treves ; (iv) the 
retroccrcal fossa, behind a partially anchored csecum ; and (v) the 
retrosigmoid fossa, behind the pelvic mesocolon with its sigmoid 
vessels, and in front of the bifurcation of the left common iliac 
artery. 

Finally, strangulation may occur through congenital or acquired 
openings in the diaphragm or pdvic floor, and through the obturator 
foramen, while rarely the foramen of Winshw may act as an agent of 
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strangulation. All these openings must be regarded as potential 
hernial orifices, and occasionaljj internal hernicc may occur through 
them without strangulation. 

Mechanism of Sfrangulathn. Once a loop has passed through, the 
band or the edges of the aperture exert a constricting, valve-like action, 
and prevent the escape of contents. Distension of the loop occurs, 
and this draws more intestine into the ** one-way-trap,’’ until strangula- 
tion finally supen*cnes. 

The morbid changes in the strangulated loop and the physiological 
factors underlying the morbidity of strangulation ha\'e been discussed 
already, but may be briefly summarised as follows : Tlie first 
disturbance is shocl:^ caused by injury to the mesentery ; when a 
small loop (under a foot) is strangulated, early necrosis and perforation 
occur and cause a fatal ^rerilonitis ; with moderate hops (one to two 
feet) the lethal factor appears to be absorption by the peritoneum of 
the blood-stained exudate from the engorged intestine, which after 
some sixteen hours becomes intensely toxic ; in strangulation of long 
loops (two feet or more) death may be caused by loss of blood from 
hromorrhage into tlic engorged coil and into the peritoneal cavity. 

Diagnosis. The clinical features of strangulation have been con* 
sidcred at sufficient length in the section on general diagnosis. 
We may repeat that the onset is nearly always sudden, with severe pain 
and initial shock, and that the course is usually extremely acute. The 
pulse tends to be rapid, and there may be some fever. Tlie patient is 
obviously ill and becomes rapidly worse. There is often some abdominal 
tenderness and rigidity, owing to c.xtravasation of blood into the 
peritoneum, and occasionally blood may be passed jrer rccfuin. Some- 
times the tense .strangulated loop can be palpated. 

These symptoms and signs are all produced by the stranguktion, 
and are absent in cases of simple blockage. Obstructive symptoms are 
present as well, their intensity varying somewhat ^vith the level of the 
block, but owing to the short duration of life they arc rarely verj’ 
pronounced. 

An exact diagnosis of the cause of internal strangulation is not often 
possible. The presence of an operation scar or the histoiy of previous 
abdomma! disease may lead us to the actu.il site, while the palpation 
of the tense strangulated loop occasionally acts as a guide (I once 
correctly suspected a strangulated paraduoden.il hernia by finding n 
combination of acute liigh obstruction with a tense globular lump 
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above and to the left of the umbilicus). Tlie discovery, on auscultation, 
of the point of maximal peristaltic noises may also lielp in this 
direction. 

Treatment. This is governed by the urgency of the lesion and by 
the fatal risk of peritonitis from necrotic changes in the strangulated 
loop. The need for anti-shock measures and the advantages of blood- 
transfusion have already been referred to ; likewise the administration 
of anti-Welcliii serum has been discussed. 

Operation is imperative and must be perfonned \vithout delay ; it 
provides the only protection against the otherwise inevitable fatal 
termination. In most cases the operation starts as an exploration. 
Either spinal or local ansisthesia is employed, with the addition of gas 
and oxygen when necessary, a stomach tube having been previously 
passed. Escape of blood-stained fluid immediately confirms the presence 
of a strangulation, and the actual site is now sought for by the method- 
ical procedure described on page 1004. 

The next step consists in release of the constricting mechanism. When 
this is n peritoneal or omental hand, it should be divided between 
forceps and excised. Care must be taken to ensure that the band is not 
visceral ; a segment of intestine, acting as a constricting agent, may 
be so stretched and twsted that it could be easily mistaken for a band, 
and divided. When the bowel is strangulated by an aperture, special 
care is needed to avoid injury to the vessels which so often nin in its 
boundaries ; it is always safer to stretch the opening with the fingers 
or with forceps, than to divide the edge with a scalpel or scissors. 
After withdrawal of the strangulated loop the aperture should be 
carefully sutured, to prevent recurrence of the internal hernia. 

The treatment of the strangulated loop and the after-treatment of 
the patient have been considered already, and will be discussed in 
greater detail in the article on strangulated hernia. 


Congenital Obstruction 

Congenital anomalies may cause obstruction at or soon after birth, 
or they may be determining factors of obstruction later in life. 
The first or direct causes are rare ; the second, or indirect, are more 
common. 

Direct causes come under the heading of mal-development, and are 
mostly seen near the sphinctere, i,c. in the duodenum, lower ileum, and 
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rectum. Tlie various tj’pes arc sufficiently indicated in the accompany- 
ing diagram (fig. 549). Congenital bands, and incomplete atresias 
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(stricture) and .septa tend to cause partial obstruction at first, while 
complete atresias and septa wll, of course, result in complete stoppage 
from birth (fig. 550). 

Indirect congenital causes may produce obstniction at any age, but 
there is naturally a tendency for it to affect adolescents and young 
adults, rather than old people. Among these causes arc ; (i) MccUVs 
diverticulum (acting as a band, or initiating an intussusception or 
voUiilus) — obstruction by Meckel’s diverticulum might be suspected 

if a young person 
develops a low ‘small- 
gut obstniction, for 
whicli no obvious cause 
exists ; (ii) defects of 
rotation and fixation of 
the embryonic gut, 
whicli may determine 

the development of 
voRmliis of the small 
intestine or ciecinn , 
(iii) mcgacohn (Hirseln 
spnnig’s disease), ^ «> 
which incrcasmS 
chronic obstruction 
may terminate acutol}, 
cither in childhood or 
in adult life. 
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OBTUKATIOJf 

Tlie intestinal lumen may be blocked by gall-stones, frocalimpaction, 
or enteroliths. 


I. GALL-STONE ILEUS 

Gall-stones constitute the commonest cause of acute obturation ; 
in Vick’s series of 6,892 cases there are 47 gall-stone obstructions (0'7 
per cent of the total). Only stones ulcerating from the gall-bladder into 
the duodenum are likely to cause obstruction (when one inch or more 
in diameter). They pass through the wide and relaxed jejunum safely, 
but tend to be arrested in the lower part of the narrow and spastic 
ileum ; complete obstruction is caused by spasm of the irritated circular 
muscle round the impacted stone. Stones coming do^m the bile-duct 
are too small to obstruct a normal lumen, while stones ulcerating into 
the colon find the latter too large and accommodative. 

Diagnosis is made difficult by the sub-acute course of the obstniction, 
and by the tendency, both on the patient’s and doctor’s part, to 
mistake its early stages for “ another attack of gall-stones.” Late 
diagnosis is thus usual ; of Vick’s 47 cases only 14 were operated on 
within 48 hours of the onset. It is scarcely surprising that the mortality 
is about 70 per cent, although it must be admitted that the patients are 
usually bad subjects for operation. 

Actually, it should be possible to recognise the presence of acute 
obstruction by the second day. The patient, generally a fat woman of 
fifty or over, gives a long-standing history suggestive of gall-stones, 
with a recent exacerbation due to the ulceration of the stone into the 
duodenum. After a short interval of quiescence, the characteristic 
symptoms of a low' small-gut obstruction gradually set in. Vomiting 
is very profuse (at first dark and later “ feecal ”) and there are inter- 
mittent colicky pains. Shock is slight or absent, constipation may not 
be absolute for a day or two, and distension is masked by the obesity 
w'liich is usual in these cases. Occasionally, the stone may be felt by 
rectal or vaginal examination. On auscultation there is marked 
increase of intestinal soimds, usually near the umbilicus, biit in late 
cases peristalsis may actually be less than normal owing to the onset of 
paralysis. Sometimes the stone may be seen by X-rays. 

Treatment consists in immediate laparotomy, preceded and followed 
by duodenal drainage and replacement of lost fluids. Under spinal 
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nnfcsthesia a low right paramedian incision is made, and the stone is 
usually felt at once in the lower foot or so of the ileum. The loop is 
^\-ithdmwn and emptied by milking. After clamps have been applied, 
a longitudinal incision is made along the anti-mesenteric border a little 
proximal to the stone, and this is removed. Some of the contents are 
allowed to escape and the incision is closed transversely with Lembert 
sutures, so as not to narrow the lumen. In late cases udth much 
distension it is wise to institute enterostomy, through a stab incision 
near the laparotomy wound. 

II. OBSTRUCTION BY F^CAL I5IPACTION 

Considering the frequency of obstinate constipation it is amazing 
that complete obstruction by frecal masses is so rare (Vick’.s 0,892 cases 
include only 17 obstructions from this cause). The pelvic colon and 
rectum form the usual site, the patients are mostly elderly women, and 
the sjnuptoins of complete blockage supeia'ene gradually after a long 
period of chronic obstruction. The acute attack starts m’tli colick}' 
pains and is followed by extreme distension and collapse ; a tender 
mass can be felt along the left colon, which may pit on pressure. The 
rectum is often full. 

Treatment should start with two or more cneniata, in the attempt 
to avoid operation. Unless relief is rapidly afforded a ceccostowj should 
be performed. "When the acute symptoms have subsided, the mass is 
softened and removed by injections through the ciccostomy and amis. 


III. ENTEROMTlIS 

These are mostly produced from accumulations of food with a high 
cellulose residue (husks of com, bran, and green vegetables). I-css often 
they consist of mineral matter (c.g. calcium carbonate) which may ha'o 
been taken medicinally. Bismuth and barium given for nidiogniplq 
have been known to complete an obstniction caused by carcinoma. 
Sonietimcs these “ stones ” form in a sacculus and cause blockage when 
they are dtsplaccd into the lumen. 

Acute obstruction by enteroliths is extremely rare, Avliile the treat 
ment is identical with that of gall-stone ileus. 
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Acute Intussusceptiox 

Incidence. Acute intussusception is essentially a disease of infants 
and small children. Perrin and Lindsay (22) state that 78'5 per cent 
occur in the first year, the sixth and seventh months showing the liighest 
incidence (fig. 551). There is a definite seasonal variation, with peaks 
in March and December. The condition is more than tuice as common 
in boys as in girls, and the children afflicted Avith it arc otherwise usually 
healthy. 


Mechanism. This has been the subject of much speculation. The 
modern view, basing its arguments on the known production of 
intussusception by 
Meckel’s diverticulum 
and polypoid tumours, 
inclines to an organic 
explanation, even for 
the common cases in 
which no such causes 
exist. In these it is 
thought that swollen 
lymphoid patches 
(perhaps from a mild 
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predominance of the 

ileo-cjecal variety is thus attributed to the presence of large Peyer’s 
patches in this region ; but it can also be explained by the powerful 
detrussor action of the terminal ileum, and by the greater size of 
the colon, which is ready to act as a sheath. 

The usual theory is that the polyp or lymphoid patches irritate 
the gut into strong peristalsis, which drags the “foreign body” and 
its point of attachment distally and so starts the invagination. 
Wardill (23), however, has shown that the polyp is not always foimd 
at the apex of the intussusception, as w-ould be the case if this theory 
were true ; he suggests that the invagination is started by a fixed 
spasm. 

^Vhen no local cause exists, it is probable that the true explanation 
is funclional. Fitzwilliams (24) supports Treves’ suggestion that focaZ 
spasm is a sufficient cause, contraction of the longitudinal muscle 
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tlrnf^ging the relaxed distal gilt backwards over the spastic segment. 
According to this vieiv, the sheath plays the active part, and the 
intussusception grows at its expense. 

MORBID AKAT05IV 

Typically, an intussusception forms a firm, curved, sausage-shaped 
swelling, composed of three concentrically arranged tubes or layers ; 

the entering layer, the 
reluming layer, and the 
enshcalliing layer. The 
former two constitute 
the intussusceptuni and 
meet at the apex, or 
most distal part of the 
invagination (see fig. 
533). The cnshcathins 
layer forms the inluS’ 
suscipiens, and joins 
the returning layer at 
the neck of the intus- 
susception. As the 
invagination grows in 
length, the mesenkrg 
is dragged into the 
intussusceptuni, where 
it is wedged in between 
the entering and re- 
turning layers on the 
concave side. The ten- 
sion on the mcscntciy 
produces the cur\'ed shape of the intussusception, the concavity 
facing the mesenteric attachment, and at the .same time drags 
it back towards the posterior abdominal wall. 

The constriction and twisting of the mesenter)* .sets up a congestion 
from prc.ssure on the vein.s, wliicli is most marked at the apc.x and in the 
adjacent part of tlie returning layer (sec fig. 532). As a result, an ooze 
of blood and mucus occurs into the bowel, and the apical part swells 
sometimes enormously, tlnis oRstnicting tlie lumen. Later on, 
adhesions tend to form between the apposed serous surfaces of the 
entering and returning layers, niul these adhesions, together with the 
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apical swelling, may seriously hinder reduction. Finally, the cede- 
matous and congested intussiisceptum is attacked by bacteria 
and gangrene may supervene. The sheath is not implicated and 
acts as a protection ; indeed, very rarely the entire intussus- 
ceptum is cast off as a sloxigh and a spontaneous cure results. 
More often the necrosis terminates in peritonitis. 



Classijication. Of recent years the anatomical varieties of intussus- 
ception have been multiplied unnecessarily. Actually there are three 
main forms : 

(a) Enteric — small-gut into small-gut. These account for about 
10 per cent of cases and occur in older children and adults. Most of 
them show an organic cause, e.g. an inverted Meckel's diverticulimi, an 
adenomatous polyp (see fig. 556), a tuberculoma, or a carcinoma. 

(5) Colic — colon into colon. This tj’pe occurs in oldish people (the 
usual cause is a polypoid carcinoma), and accounts for some 5 per cent 
of intussusceptions. 

(c) Entero-colic — ileum into colon : the common variety in infants 
and embracing 85 per cent of cases. There are three distinct sub-types 
of this variety ; (i) ileo-ccccal, the ileum passing into the colon with the 
ileo-cjBcal valve as the fixed apex ; (ii) ileo-coUc, starting in the terminal 
ileum (apex short of the valve), and then proceeding into the colon 
(fig. 555) ; (iii) enteric ileo-ccecal, starting as an enteric intussusception, 
becomes wedged in the ileo-c®cal valve, pushes this before it, and 
then proceeds as an ileo-cjccal intussusception, wth the valve at its 
ape.x. The so-called caput cccd type is an ordinary ileo-c£Ecal 
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invagination in wliicli the loose outer wall of the cfccum slips be- 
yond the apex, and sliows as a dimple after reduction (Fitzwlliauis). 

The common entero-colic in- 
tussusception of infnirts tends to 
traverse the greater part of tlie colon. 
Swinging round the attachment of 
the mesentery, clock-wise, the in- 
tussusceptuni passes up the right 
colon, along the transverse, ami 
down the left colon, and may 
actually reach the rcctuin and even 
protrude through the anus. Com- 
plete obstruction of the lumen is 
a secondary, and usually a late 
result, being caused by ODclenmtous 
swelling of the most advanced 
part of the invagination, perhaps 
assisted by spasm. 

DIAGNOSIS 

In the common intussusception of infants the clinical picture is 
usually verj’ characteristic and errors of diagnosis arc uncommon. Of 
all the causes of obstruction it is tbe earliest 
diagnosed : thus of 989 cases collected by Vick 
no less than 727 (73*5 per cent) were operated 
upon within 24 hours of the onset. The beneficial 
result of this early diagnosis is reflected in the 
relatively low mortality (H'© per cent in Vick's 
cases). 

The onset is usually sudden and typical, with 
severe pain, shock, and initial vomiting. The 
child, mostly a healthy male infant, suddenly 
screams with pain, draws up its legs and vomits. 

Its face is pale and its eyes mdely dilated with 
fear. After a time the symptoms abate and 
the child seems better, but it is listless and may 
remain pale and shocked. Tliis “interval” si. narii 
pallor is very suggestive. Very soon the colicky , 

pains return and the child looks ill again. There may be^ 
such attacks \nth free inteivals. Vomiting tends to occur "it i eac 
attack of colic, but it is rarely a pronounced symptom. 
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The stools are very variable. At any period, and especially soon after 
the onset, the child may pass a normal stool. Subsequently ftecal 
matter may be passed ■nith blood, or only blood and mucus may be 
evacuated. Tenesmus is usual in the later stages. In the absence of 
bloody motions, a finger passed into the rectum is often withdrawn 
covered vdtli blood and mucus. In neglected cases the pain becomes 
continuous, the abdomen distends, and fatal collapse sets in. 

Careful examination of the abdomen reveals a lump, firm and 
sausage-shaped, in about three-quarters of the cases. More often than 
not this is felt in the transverse or descending colon, and it hardens 
during an attack of colic. Gentle palpation and a warm hand are 
essential. In late cases the lump may be palpated on rectal examina- 
tion. Occasionally, however, the intussusception cannot be felt, either 
because it is inaccessible (e.g. in the splenic flexure) or because the 
abdomen is rigid through crying. In such cases it is often palpable 
under anscsthesia. The " signe de Dance ” is probably a myth. 

Differential diagnosis. The only conditions liable to be mistaken 
for intussusception are ; (i) Henoch's purpura, which incidentally may 
be a cause ; (ii) Acute enfero-coUtis, which occasionally presents real 
difficulty ; (iii) Simple colic ; (iv) Tuberculous mesenteric glands, which 
may cause pain, diarrhoea, and a lump. They are all of more gradual 
onset and less acute course. If any doubt exists, the presence or absence 
of an intussusception can be definitely established by a barium enema 
and X-rays. 

It should be strongly emphasised that the intussusception of infants 
is not primarily an obstruction, and that the true obstructive symptoms 
(absolute constipation, persistent vomiting, and distension) are late 
developments. The early picture is one of recurrent colic and mesen- 
teric shock. Acute intussusception of older children and adults, on the 
other hand, behaves more like an ordinary obstruction, and the typical 
symptoms and signs of intussusception (e.g. bloody motions, shock, 
and lump) are usually absent. 

TREATMENT 

Everything depends on early and sprxdy operation ; every hour 
before operation and every minute at operation diminish the chances 
of recovery. By devoting special attention to these points, Clubbe 
(quoted by Newland, 18) was able to operate on 100 consecutive cases 
mth a mortality of only 3 per cent. 
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Immediate laparotomy is indicated with ver}’ few exceptions (see 
below). Chloroform or ether anicsthesia are responsible for most fatal 
results in early cases and should never be employed. For several years 
I have used infiltration of the abdominal wall with J or i per cent 
noeocatnc, with gas and oxygen for the intra-abdominal manipulations ; 
relaxation has proved perfect and the post-operative shock which so 
often occurred after general anaesthesia has been conspicuously absent. 


Technique of operation. Every instniment, ligature and suture 
should he ready before commencing to operate. The infant is placed 
on a heated pad uuth its legs and chest amply covered. An area 
to the right of the navel is infiltrated wth novocaine and five minutes 
later tlie administration of gas and oxygen is commenced. The value 
of an expert amesthetist in this connection cannot be exaggerated. 

Witli the child lightly under, a right paramedian incision is rapidly 
made opposite the navel, and long enough to admit Uvo fingers. These 
arc introduced and the intussusception felt for ; usually it is found 
with great ease. The fingers arc now made to meet beyond the apex 
and the “ tumour ” is gently “ milked ” back ; in an early case the 
apex positively runs away from the milking fingers, and all except the 
last inch or two of the intussusception is reduced in a few seconds. Ri 
several cases I have been able to complete the reduction without with- 
drawing any intestine from the abdomen, but as a nile a little difilcuUy 
is encountered with the last few inches. This small segment should be 
brought out of the wound and inspected ; usually it looks congested 
and feels o’dematous. It should be gently compressed for a moment 
or two with a hot saline swab, and in nearly all cases it will tlien yield 
to a little |)ersuasion in the form of a squeeze. I can see no objection 
to a fitffe traction on the entering gut, provided it is reaUif gett/le srui 


coincides with a squeeze ” on the apex. 

After reduction, the gut is inspected and any injured or devitali?o<t 
patch is segregated by .a non-narrowing sero-musctilar suture (tlii^ 
rarely needed). Tlie abdomen is then closed without wa'^te of time, t c 
gas and oxygen being stopped while this is done. The entire operation 
should not take more than 10 or 12 minutes, unless difficulty is 
countered in the reduction. “Wnth good team-work and favoum * ^ 


conditions it can sometimes be completed in five minutes. 


Procedure tu di^cuh eases. Sooner or later, every surgeon wi 
encounter an intussusception, tlic last few inches of wiiich resw 
reduction. The urgent need for hum' makes such a case a scrioi^ 
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problem, whicb can onlj" be solved by a previously planned procedure. 
If two minutes’ squeezing with a hot pack fails to effect reduction, 
then either the apes is too swollen to come through, or adhesions 
of some firmness have formed between the entering and returning 
layers. 

In either case, the simplest procedure is to insert a finger into the 
nech of the intussusception, between the entering and returning layers, 
and sweep it roimd in this space, thus breaking down adhesions and 
facilitating the reduction (Cope). If this fails, a rubber-covered sinus 
forceps is pushed into the neck as far as it will go, and the blades opened 
in several planes ; this procedure serves the double purpose of dilating 
the neck and of breaking do^vn recent adhesions. When neither of these 
methods succeed, the neck should be divided for an inch or more along 
its anti-mesenteric border, witb a pair of scissors. This is almost bound 
to release the intussusception, and the cut, which is now straightened 
out, should he closed transversely to avoid narrowing of the lumen. 
I have only employed the last procedure once, and the forceps twice, 
but in all three cases a probably fatal resection was avoided. 

It only remains to consider the rare cases in which slougliing of the 
intussusceptum has commenced, and the even rarer instances (in 
infants) when the above procedures have failed to obtain reduction. 
In small feeble infants probably the only chance of sumval lies in 
leaving the intussusception alone (in the remote hope that it will slough 
and be passed), and suturing the margin of the neck to the entering 
layer to increase the protection afforded by the sbeatb. In older and 
stronger children a better chance is offered by resection, although the 
mortality of this is bound to be very high. Probably the best resection 
procedure in small children is ^launselVs operation, which imitates 
natural cure and can be performed quickly ; it is, of course, only 
applicable when the sheath is healthy. The sheath and the entering 
layer are sewn together at the neck, a clamp is applied proximally, and 
the intussusceptum is brought out through a longitudinal incision in 
the sheath, and amputated by degrees, its two layers being sutured 
together as this is done. In adults and older children a complete 
resection vdth anastomosis is preferable. 

After-treatment. After operation the child is returned to its cot and 
a radiant-heat cradle placed over it. Rectal or subcutaneous saline 
should be given if there is any evidence of shock, while a blood-trans 
fusion may prove a life-saving measure in the worst cases. Breast 
feeding can be started as soon as the child is able to take it. 

VOL. r. — St 
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'Non-operative treatment. Under exceptional circumstances one 
might be justified in resorting to consen'ative treatment (e.g. when 
expert surgical help is not available). An early intussusception can 
sometimes be completely reduced \vith an enema, run in under pressure, 
or by a rectal injection of air, again under pressure. I have seen more 
tlian one case in which the intussusception was reduced with a barium 
enema, but only to recur when tlie enema was run off. 

In one case I deliberately refrained from operation. 

The infant was three weeks old and weakly, with an intussusception of twelve 
hours. The doctor attending the case .assured me that he had felt the lamp in 
the left lialf of the transverse colon, but when I saw the infant, sLv hours later, 
the intussusceptum had moved back into the ascending colon. Moreover, colic 
and vomiting were subsiding, the infant was not shocked, and he had passed a 
normal and only slightly blood-stained motion an hour previously. I massaged 
the swelling down towards the cajcuro, and distinctly felt it move some distance 
in this direction. We decided to wait for six hours, by which time all symptoms 
had disappeared, while the lump had diminished markedly and was now 
definitely in the ileo-cojcal region. By the next day the lump had gone, and 
the child made an uninterrupted recovery. 

This was obviously a spontaneous reduction. It is probable that 
such an event is not very uncommon, but the occasions in which one 
can postpone operation in the hope of its occurrence must be very rate 
indeed. 


Volvulus 


Twisting of the intestine mostly occurs round its mesenteric axis 
and, therefore, involves “ free ” portions of the gut. An isolated loop 
forms, shut off at both ends, and vascular clianges result from com 
pression of its mesentery. The vascular changes are aggravated b) 
the rapid and often enormous distension of the rotated loop ; the gut 
becomes extremely congested, and finally perforation or gangrene ma) 
supervene and lead to fatal peritonitis. In other cases the fata 
result is accelerated by hmmorrhage into the engorged loop am 
peritoneal cavity. 

VoUnilus is practically always an extremely acute emergenc). 
a sudden onset, a rapid course, and a very high mortality {over 5 


cent), 
was once 


. Although a rare disease, it is undoubtedly more common i 
once thought ; Vick collected 17C cases from 21 Britbh hosp> 
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in five years (2’6 per cent of all obstructions). Several factors are con- 
cerned in its ixtiology. Among them are congenital ayxomalies, sucb as 
faulty rotation of the embryonic gut, a mobile csccum, and megacohn ; 
acquired factors also play a part, and include mesenteric and other 
adhesions, narrowing the base of attachment of a loop (e.g. the sigmoid), 
and sudden effort {such as straining at stool). 

Volvulus occurs in three situations — the sigmoid (omega loop), the 
cdcum, and the small gut. It is usually stated that the sigmoid accounts 
for 75 per cent of cases (ililes, 25), and that the small intestine is the 
least common site. Tliis is not the case noaudays ; of Vick’s 1 76 cases 
85 occurred in the small intestine, 56 in the sigmoid, and 35 in the 
crecum. It is probable that volvulus of the sigmoid is less frequent 
than it was, while the condition is becoming more common in the small 
intestine. 


VOLVTTLUS OP THE SIGMOID 

Pathology. Slostly seen in elderly people with chronic constipation 
volvulus of the sigmoid is predisposed to by — (i) elongation and loading 
of the omega loop, and (ii) narrowing of the already narrow attachment 
of the pelvic mesocolon, by inflammatory adhesions or bands. The 
immediate cause of the twist is often a strain (e.g. at stool). The upper 
limb of the loop as a rule comes down in front of the lower (i.e. anti- 
clockwise), twisting on its mesenteric axis from half to two turns. The 
twisted loop becomes rapidly and enormously distended, chiefly by 
unabsorbed carbon dioxide ; also it soon becomes intensely con- 
gested and cedematous, and ultimately shows patches of gangrene. 
HjeroQtrbage oecwrs into the wall, the lumen and the peritonei 
cavity ; sufficient blood may be lost to terminate life very quickly. 
Perforation may affect the isolated loop, or the distended intestine 
proximal to it. 

Clinical features. The patient is usually elderly and gives a history 
of constipation ; men are affected more often than women. The onset 
is sudden, with colicky pains and complete obstruction, soon followed by 
enormous tympanitic distension. Vomiting is not a prominent feature, 
but tenesinus is usual and distressing. The huge sigmoid rises as far as 
the diaphragm, pushes out the pariefes, and may compress the thoracic 
viscera, causing respiratory embarrassment. 

Diagnosis is confirmed by inability to pass an eyiema. The course is 
very acute and the patient may die in 24-48 hoxu^. 
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Treatmeixt. If a caso is seen witliin a fcu' Jiours of the onset, a long 
rectal tube should be inserted with the patient in the penu-|)ectoral 
position, and an attempt made to get into the loop and deflate it ; this 
procedure may succeed in reducing the voUiilus. If it fails, the abdo- 
men must be opened by a long incision, and an attempt made to guide 
a rectal tube past the twist, which will then usually straighten out; 
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when this cannot he done, the distcnde<l loop must he brought out and 
nietliodically untwisted. In a difficult case the intestine should be 
deflated by puncture, which is closed with a purse-string suture, and 
then it will nearly always untwist. The loop is now waduMl with 
hot saline and watched ; usuallv it recovens completely and can l>c 
retuniod safely, taking the precaution of passing a long rectal tube into 
tbe gut pro.ximal to the vohnilus. If the colon i.s gangrenous it sliouh 
be resected, l>otli ends being brought out and dniinetl with Paul s tulas , 
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the anastomosis can be performed when the patient has recovered 
from the effects of the obstruction. 

Eecurrence of the volvulus is not uncommon, and should it occur 
the correct procedure is to excise the pelvic colon. 


VOLVULUS OF THE S&ULL INTESTINE 

This is mostly seen in yoimg and middle-aged people, and nearly 
always follows a previous pathological condition (e.g. tuberculous 
mesenteric glands, localised peritonitis, or abdominal operation). The 
usual cause is a local deformity or fixation of the mesentery by fibrous 
shrinkage and adhesions, the corresponding loop or loops rotating on 
their mesenteric axis. The lower portion of the ileum forms the site 
of election, but at times a large part of the small intestine and its 
mesentery may undergo rotation. The direction of the twist is generally 
clockwise. 

The morbid changes resemble those of volvulus of the sigmoid, but 
since the obstruction is higher the clinical picture differs. Diagnosis is 
rarely made, unless the patient has had previous attacks of the same 
trouble (I have known one case on which four operations had to be 
performed for recurrent volvulus of the same loop). The clinical picture 
is one of acute low siiiall-giit obstruction with strangulation. The 
oedematous and distended loop may be palpable through the abdominal 
wall, and there may be signs of free fluid. TJje condition is sometimes 
mistaken for an acute appendicitis. 

The treatment does not differ from that of sigmoid volvulus, except 
that when gangrene is present or the mesentery cannot be untwisted, 
resection and immediate anastomosis should be performed in preference 
to exteriorisation and drainage of the volvulus. 

The followug case, recently under my care, provides a fairly tj'pical 
picture of the lesion : 

A young woman, aged 20, was admitted as an acute appendicitis of 12 hours 
duration. There was a history of several similar attacks in the past four years. The 
pain was umbilical and *' griping,” vomiting was slight, but there was no passage of 
flatus. The patient seemed fairly well, there was tenderness and some rigidity over 
the right iliac fossa, while near the umbiliens the abdomen was distended and tym- 
panitic. On auscultation, there was marked increase of peristaltic sounds in the 
umbilical area. A diagnosis of low small-gut obstruction was made, and the abdomen 
opened by a right paramedian incision (under spinal amesthesia). Two pints of blood- 
stained fluid escaped, and some three feet of low ileum were seen to be extremely 
cedematous, congested, and moderately distended. No cause for this could be found 
until the mesentery was examined, when one part of it was seen to be twisted through 
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almost a complete turn. It was readfly ontwisted, and proved to be Bliortcncd by 
fil>rosis round a ma«.s of tubcrcnlons glands. The intestine rapidly lost its congestion 
and the contents passed on into the collapsed loops beyond. The abdomen was closed 
and the patient made an uninterrupted recovery. 

Four wcelc-s later she returned with a rccnrreace of the volvulus. This was reduced, 
but owing to the poor condition of the patient nothing further wa.s done. It was 
decided to re«cct the affected segment a fortnight later, but two or three days before 
the proposed date she again became obstructed. At operation the affected segment 
was found to be twisted again and numerous rceent adhesions were binding it to the 
scar. Four feet of intestine were resected and a primary anastomosis performed. 
The operation was followed by paralytic ileus, but this yielded to treatment and she 
ultimately made a complete recovery. 

Some years ago Dott (2G) drew attention to a volvmlus neomlonm, 
in which the whole mesentery and small gut are involved ; shortly 
after birth vomiting sets in and marked distension of the upper abdomen 
soon follows. Possibly, minor degrees of this condition exist in which 
years may pass before the obstruction becomes complete. 

0 / the Cacum. This occurs in young and middlc-ngecl 
people, and is usually attributable to congenital anomalies, particularly 
to the presence of a mobile caecum and ascending colon (with a free 
mesocolon). Rotation again usually takes place round the mesocollc 
axis, but occasionally tlic ciecum bends back on itself, in front or at the 
side of the colon. The coecum may distend to an enormous size, but 
otherwise the picture is one of low small-gut ohstniction. Treatment 
is as for sigmoid yoImiIus, but reduction of the tndst tends to be more 
difficult. 


jMesentebic Embolism and Thrombosis 

The frequency of this most fatal variety of acute obstruction is 
almost certainly under-estimated. Some years ago I wotc a thesis on 
the subject (27), and was able to collect 02 cases from two Ixindoii 
hospitals. 

Pathology. Mesenteric occlmsioii is cither arteriol or vcnoiw. 

Arterial occlusion i.s in most cases by embolism, and only rarely b) 
primarj’ thrombosis. The source of the emboli is the heart in endocard- 
itis, the lungs in pyieinia, or the arteric.s in atheroma and aneurysm. 
The cfTects of embolism vary with its level ; ^vith blockage of the main 
superior mesenteric trunk, the mesenteric circulation fails at once and 
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gangrene is inevitable in the small gut and right colon ; but when the 
embolus lodges in the lower part of the artery, or in one of the intestinal 
rami, the rich collateral circulation in the mesentery may suffice to keep 
the gut alive. Unfortunately, the vitality of the gut is ultimately 
endangered by a secondary ^peripheral thrombosis, starting from the 
embolus and spreading into the terminal mesenteric arcades, beyond 
which no anastomosis exists. Only a timely operation can put a stop 
to this secondary thrombosis, which is actually the essential morbid 
factor in most cases, and which, by a lateral spread, devitalises far more 
intestine than that supplied by the vessel originally blocked (see 
fig. 558). 

Yenoiis occlusion is always a thrombosis, and is secondary either to 
portal obstruction (fibrosis, obliteration, or external compression of the 
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portal vein), or to peripheral sepsis (septic thrombosis originating in 
appendicitis, infected piles, or pelvic inflammation). The effects of 
venoms thrombosis are leas severe than those of arterial occlusion, as the 
process is gradual and there is time for the abundant collateral circula- 
tion to open out. 

The morbid changes in the intestine ate classified into anamio 
gangrene and hcemorrhagic infarction. The former is excessively rare, 
and is caused by occlusion of arteries previously narrowed by disease. 
Hemorrhagic infarction is the usual result of mesenteric occlusion, 
whether arterial or venous in origin. The gut is first congested, then 
the distended capillaries burst and extravasation of blood occurs into 
the wall, the lumen, and the peritoneum ; finally, the gut becomes 
gangrenous. The occurrence of infardion is not inevitable, and its spread 
can be arrested by timely removal of the infarcted gut and thrombosed 
mesentery. ^Vhether infarction occum or not, paralytic ileus of tie 
devascularised segment is unavoidable. 


1032 POST-GRADUATE SURGERY 

Diagnosis. Ty^^ically, the clinical picture is one of very 

acute obstruction u'itli internal hamorrliage. There may or niay not be 
e^ndcnce of the source of embolism or thrombosis (e.g. endocarditis, 
appendicitis, cirrhosis of the liver, pysemia, etc.). The obstructive 
s}Tnptoms arc sudden and severe, and there is marked shock. A falling 
temperature and rismg pulse, pallor, early and rapid distension, the 
presence of hamatemesis or melana (in about 50 per cent of cases), and 
the discover)’ of free fluid in the peritoneum, combine with absolute 
obstniction to form a s}’mptom-complex which should at least suggest 
mesenteric occlusion. The value of the “ diagnostic enema,” in cases 
without visible bromorrbage, was pointe<l out by the uTiter (27) ; usually 
some of the blood in the infarclcd segment is propelled into the large 
intestine before paralytic ileus sets in, and this can be washed out by a 
high enema. 

Treatment. The only hope of s.'iving life lies in immediate laparo- 
tomy ; when possible, resection of the jnfarcted segment and throm- 
bosed mesentery is performed, with a foot of gut pro.vimally and 
distally (to get beyond the limits of the spreading tlirombosis). Any- 
thing up to 15 feet can be rcsecte<l successfully. The uTitcr’s series 
showed a total operation-mortality of 63 per cent, but of t)ie ca«cs in 
which resection was performed 50 per cent recovered. 
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CHAPTER 11 
Strangulated Hernia 

INTRODUCTION 

Strangulated external hernia is the commonest cause of intestinal 
obstruction and accounts for about half the hospital admissions under 
this heading (3207 of Vick’s 6892 cases of acute obstruction (1)). 
Its frequency is explained by the high incidence of the lesion of which 
it is a complication. 

A hernia may strangulate at any stage of its existence. It may do 
so on its first descent in a child or a young adult ; more often many 
years elapse between its first appearance and strangulation, the bulk of 
the patients being middle-aged or elderly. 

Its diagnosis is easier than that of any other abdominal emergency. 
A tense, tender, and irreducible swelling at a hernial orifice, associated 
with the general symptoms of obstruction, presents a clinical picture 
capable of only one interpretation. The treatment of an early case is 
equally simple, consisting in release of the constricting agent, return 
of the contents, and removal of the sac. 

It follows that the mortality is lower than that of other obstructive 
lesions. Vick’s 3267 cases show a total death-rate of 17*8 per cent, 
Frankau’a (2) 1487 cases of 16*7 per cent, and the Friedrichshain 
Hospital (Berlin) (3) 1795 cases of 16*6 per cent. Those figures com- 
pare favourably irith the average mortality of internal obstructions 
(40 per cent), but what appears more remarkable is that a lesion so 
easy to diagnose and treat in its early stages should have a death-rate 
ns high as 16 to 18 per cent. 

./Vn enquiry into the causes of this mortalUt/ at once shows that 
the principal factor is delayed ojKratim, which usually also means 
late diagnosis. The part played by this delay is demonstrated 
very strikingly in the following table, compiled from Frankftus 
statistics. 
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Table I. Comparison of Duration and Mortality of Strangulated 
Hernia (based on 1487 cases collected by Franbau for tbe 
Association of Surgeons of Great Britain and Ireland). 


Variety. 

Duration of Strangulation. 

Number of Cases. 

Deaths. 

Mortality. 

Inguinal 

0-24 hours 

413 

25 

6 per cent. 


over 24 hours 

161 

48 

30 .. „ 

Femoral 

0-24 hours 

269 

10 

3-7 „ „ 


over 24 hours 

320 

66 

20-6 .. 

Umbilical 

0-24 hours 

69 

14 

23-7 .. .. 


over 24 hours 

66 

36 

54-4 „ 

Total 

0-24 hours 

741 

49 

6-6 „ 


over 24 hours 

547 

160 

27-4 „ „ 


A study of these figures shows that the mortahty of inguinal and 
femoral strangulations is multiplied more than jive times by delaying 
operation beyond the first twenty-four hours. One reason for this 
enormous increase is that in late cases we are confronted with the 
local problem of devitalised or actually gangrenous intestine, resection 
of which very greatly increases the operation death-rate. Thus, in 
Frankau’s collection resection was done 105 times with 45 deaths 
(42*8 per cent), while in the Friedrichshain cases 286 resections were 
followed by 144 deaths (60*4 per cent). But even when resection is 
unnecessary the mortality of late cases is much higher than that of early 
ones. It must he remembered that strangulated hernia is an intestinal 
obstruction, and that anatomical and physiological changes of a 
cumulative nature occur, which increase the morbidity of the lesion 
almost hourly (see article on intestinal obstruction, page 979). By 
applying ourselves assiduously to the prevention and treatment of 
these death-causing processes (dehydration, plasma-depletion, renal 
failure, intestinal distension and paralysis, shock, loss of blood, toxic 
absorption, etc.) we can do a great deal towards low'ering the mortality. 
The overwhelming importance of the thne-factor should not blind us 
to the significance of other factors bearing on the prognosis of strangu- 
lated hernia. Among these are : (i) the age and constitution of the 
patient ; (ii) the type, size, contents, and location of the hernia ; 
(iii) the length of intestine involved ; (iv) the intensity of the con- 
striction ; (v) the preparation and post-operative treatment ; (vi) the 
anmsthetic ; (vii) the actual operative procedure ; (viii) the incidence 
of post-operative complications. 
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Pathology 

Causation. Occasionally strangulation occurs at the Jirst descent 
of a hernia into a pre-formed congenital sac, the immediate cause being 
a sudden severe strain. Much more frequently, strangulation is a 
complication of a premouslt/ existing and reducible hernia, and is 
produced by one of the following causes : 

(n) Descent of additional contents. This may be sudden and result 
from excessive exertion (e.g. lifting or pushing hea\y objects), or more 
gradual and occasioned by repeated minor strains (coughing, dysuria, 
or constipation). In either case a point is reached at \s*]iich the sac and 
hernial canal can no longer accommodate the contents untliout pressure. 
Purely, a sudden strain causes strangulation by producing a vohmlus 
of the loop in the sac, or of a coil proximal to it (Mclvcr, 4). 

(6) Ilapid increase of contents. The intestine may become dis- 
tended from a temporary obstruction of its lumen (e.g. incarcerated 
lioniia), or the omentum may swell from inflammation. 

(c) Gradual increase of contents. This includes hypertrophy of tlie 
intestine or omentum, f.Tcal impaction in large-gut hcrnice, ami the 
growth of tumours in the sac. 

(d) External violence. Clumsy attempts at taxis may catu«e a 
“reduction en 7nassc” (see page 1047), or produce an inflammatory 
oedema of the sac or content.s. 

Incidence. The incidence of strangulation among the various types 
of hernia i.s diHicuIt to determine, for whilst all strangulated cases 
come to us for treatment, nn unknoum proportion of .simple lierni® 
never seek medical aid. Acconling to Mclver (4) strangulation occurs 
in 2-4 per cent of inguinal, 25-30 per cent of femoral, 16-20 per rent 
of umbilical, and 3-5 per cent of incisional hcnii®. 

The frequency of strangulation in /eworol hernia is, of 00111 x 1 , 
e.xplained by the small size and unyielding nature of tlic crural cana , 
and by the rigid edge of Gtnibemat's ligament. Similarly, umbdira 
heniifc are su.«ceptible because of the dense fibrous tissue round t le 
neck of the sac, and of the enormous hypertrophy of tlie contamci 
omentum. The relative freedom from strangulation of inguinal am 
incisional hernim is due to the larger size of the neck, and the more 
yielding character of its surroundings. 
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Nevertheless, owing to the enormous preponderance of inguinal 
hernia over the other types, the chances are that of any 100 cases of 
external strangulation, about 50 will be inguinal, 40 femoral, and 10 
umbilical, incisional, and other rare varieties. 

The age-incidence varies vith the type of hernia. Inguinal strangu- 
lation is common in infancy, in middle life, and in old age. Strangu- 
lated femoral hernia is rare in yoiing people, becomes more common 
with increasing age, and reaches its highest incidence after 00. 
Umbilical strangulation is almost limited to people between 40 and 70. 

The sex-incidence also varies with the type. Frankau’s statistics 
show that strangulated inguinal hernia is eight times more common 
in men than in women, but that femoral and umbilical strangulations 
affect women more often than men, in the ratios of four to one, and 
six to one, respectively. 


SIORBID AJJATOXIY 

(1) Dejinition. A hernia becomes strangulated when the blood 
supply of its contents is arrested by constriction of the supplying 
vessels. Intestinal obstruction is not an essential feature, and indeed 
is occasionally absent, e.g. in epiplocele, Bichter’s hernia, or the 
strangulation of a diverticulum. Nevertheless, complete obstruction 
accompanies a large majority of strangulated hemijc. The obstniction 
is mostly mechanical, the strangulated coil being occluded by the 
constricting agent, but sometimes the ileus is paralj'tic, and due to 
reflex stimulation of the sympathetic (e.g. strangulation of an epiplocele 
or a diverticulum). 

(2) Contents. The small intestine is present, alone or \vitli omentimi, 
in 85 per cent of inguinal, 80 per cent of femoral, and 60 per cent of 
umbilical strangulations. The omentum often accompanies small 
intestine, but occurs aloue (epiplocele) in 17 per cent of femoral, and 
about 8 per cent of inguinal and umbilical strangulations. The large 
gut is a rare content of inguinal (6 per cent) or femoral (2 per cent) 
cases, but it is often present in umbilical hernia) (30 per cent). Still 
rarer contents are the bladder, appendix, Meckel's <liverficulum 
(Littre’s hernia), appendix epiploaca, and pelvic organs. 

(3) Constricting agent. The site of strangulation and the con- 
stricting mechanism vary wth the type of hernia. The worst con- 
striction and the most rapid strangulation are seen in femoral hernia, 
where the narrow crural canal, with the unyielding “ deep crural arch ” 
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anteriorly, and Gimbemat’s ligament medially, constitute an ideal 
strangulating mcclianism (fig. 659). Another contributory factor is the 
sharp upper edge of tlic saphenous opening (Key’s ligament), which 
fixes the hernia as this turns up over it, and so allows the knife-like 
edge of Gimbernat’s ligament to press against tlic herniated gut. 

Strangulation of iuguitial hemuc is much less acute, the agents of 
constriction being more jdclding in character. In small boys and 
elderly men the constricting mechanism is sometimes prowled by the 
jiillars of the extenial abdominal ring ; but a more usual agent is the 



condensed fibrous tissue round the neck of the sac and near the intcnial 
ring (fig. SCO). Rarely the cause of strangulation is a band m’thiri 
the sac. 

The constricting agent in umbilical hernia is the extremely tough 
ring of fibrous tis.«uc which forms round the actual neck of the sac. 
The almost cartilaginous consistency of this ring i.s rc8j>onsihle for the 
liigh incidence and severity of strangulation. 

(4) Morbid Changes. Tlic process of stranguhition of o coil of 
intestine comprises three morbid stages. Although the transition 
between them is gradual, these stages are discernible from one another 
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at opcmtion, and nflord essential guidance in tlie treatment and 
prognosis of the lesion. 

Stage 1 . The intestine becomes intensely congested owing to 
obliteration of its veins. It is swollen and cedcinatous, of a dusky red, 
purple or claret colour, h\it it retains its smooth and shiny appearance, 
is still clastic in consistency, and is capable of peristalsis. TJie vessels 
in its mesentery still jnilsate. Progressive distension of the coil occurs 



because the gases formed in it cannot be absorbed. Tlio 
with fluid e.xuding from the engorged contents; at first serous, the 
fluid soon becomes blood stained. 

This IS the stage of rmWe gut. 


Stage 2. Tlic c.'«sontial change of the second stage is hecnmrrhagtc 
infarction of the strang;ilate<l coil (fig. 502). The distended venules am 
capillaries of the engorged intestine rupture and the extravasa e< 
blood infiltrates tlie gut-wall, at the same time escaping into the lumen 
and sac. The gut is now of a black, dark grey or cliocolate 
lo«cs its shine and cln'^ticity, and is incapable of peristalsis. 
m the sac becomes definitely bromortUagic and may be fmcal m odou . 
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Bv this time the arteries arc obliterated as well as the veins, and so the 
vessels in the mesentery no longer jmlsatc. 

This is the stage of non-vioMe gut. 


Stage 3. The devitalised gut now becomes gangre7ious. Necrosis 
tends to start at the sites of constriction, or at the anti-mesenteric 
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border of the apex of the 
loop (fig. 504), at which 
points perforation is 
likely to occur. Later, 
the necrotic process may 
spread to the whole loop 
(fig 603). 

Perforation of the gan- 
grenous coil is followed 
by the formation of an 
abscess in the hernial 
sac. Sooner or later 
this bursts, and the 
resulting frecal fistula 
occasionally leads to a 
natural cure of the 
disease. 

Not infrequently the 
loop as a w'holc is 
viable, but linear 
patches of pressure 
necrosis (anrcmic ulcera- 
tion) occur at the points 
of constriction. Un- 
less the loop is pulled 
down Bufficiently, these 
localised lesions will be 
overlooked, 'vith the 


result that perforation (with peritonitis), or fibrous stricture, may 
develop as early or remote seqiiclie. 

The intestine proximal and distal to the strangulated segment 
shows the changes of any' acute obstntetion. These have been discussed 
in sufiicient detail already. 


(5) Unusual TgjKs of Strangulated Hernia. To this group belong • 
(i) cpiploccle, (ii) Richter’s and similar henum, (iii) Maydl’s hernia. 
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Strangulated omentum {^plocde) rarely becomes gangrenous, as 
it receives an adequate collateral blood supply through adhesions 
which connect it to the sac. On the other hand, diagnosis may be 
made difficult by the absence of obstructive symptoms, and ihis may 
occasion dangerous delay. 

Richter's hernia (partial enterocele) is a particularly serious type of 
strangulation (fig. 565), 
and occurs in more 
than 10 per cent 
of strangulated femoral 
herni® (Frankau). The 
hernial protrusion is so 
small that it is likely 
to be missed, especially 
in obese women ; more- 
over, the obstruction 
is partial and the 
symptoms are often in- 
conclusive. On the other 
hand, the herniated por- 
tion of the gut-wall is 
subjected to very severe 
constriction by a tight 
crural ring, with the 
result that gangrene and 
perforation occur early. 

It is, therefore, not sur- 
prising that two-thirds «5.-R.arr«'. firwa* wim 

^ ^ , {St. MaTy'$ HotfiCal Myaetim.) 

of the cases remam un- 
diagnosed until after the second day, and that the mortahty is very 
high. Indeed, many of them are treated by exploratory laparotomy 
for an undiagnosed acute abdomen. 

MaydVs hernia (retrograde strangulation) is a hernia of W forma- 
tion, with two loops in the sac, and an intervening loop in the abdomen ; 
the latter becomes strangulated owing to kinking or compression of its 
mesentery (fig. 506). The diagnosis is fraught with obvious difficulties, 
but the condition is fortunately very rare. 

MORBID PHYSIOLOGY OF STRANGULATED HERNIA 

The physiological disturbances in strangulated hernia are in the 
main similar to those of internal obstruction, but they are not 
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subject to quite the same range of variation. Dehydration, plasma 
depletion, and renal failure, play a part in many fatal cases, hut since 
the segment to be involved is the lower ileum, these disturbances 
cannot be accepted as the chief cause of death. Distension of the 
intestine proximal to the strangulation is another contributor)’ morbid 
factor, ns it may lead to the absorption of toxic proteoses and amino- 
acids at the “patches” of mucosa damaged by distension-necrosis 
(Holt) (5), or to perforation of these patches and 'peritonitis. 

It must be noted that the bulk of the patients are elderly, nnd tbnt 
many of them arc suffering from chronic disease, c.g. bronchitis, wliich 
may be aggravated by the abdominal 
emergency, or by the operation which it 
calls for. Furthermore, hroncho-pncnnioma, 
acid digestion, and other pubnonary lesions 
may develop as complications, cither 
following the inlialation of vomit, or from 
the employment of chloroform aiul ctlier 
as anaesthetics. 

Although any of tlie above factors may 
play a part in the causation of deatli, the 
most important lethal distiu'hances are 
undoubtedly local. AMien the onset of 
strangulation is sudden, as is usually the 
case, the first disturbance is sJtoch, pro* 
duced by trauma to tlic mesenter}’ and 
intestine. In large hernire, ^vith feet 
or more of intestine strangidated, suflieicnt 
blood may be lost by engorgement and 
extravasation to cause a rapid aitfl fatal 
exacerbation of the shock. A\licn smaller loops arc involv'ed the 
fluid whicli e.xude.s from the engorged intestine becomes intcnscl} 
toxic (Foster and Ilausler, 6), mid enough of it may be absorbed 
by tlie sac (which receives its blood supply from the coverings) 
to cause a fatal toxmmia. Thc.se to.xin.s arc probably protco®es or 
amino-acid.s produced by the action of bacteria on the devitalised or 
gangrenous gut. The toxic contents of the loop itself cannot he 
absorbed wliile it remains intact, because the veins draining |t are 
obliterated by the constriction ; but after gangrene or perforation o 
the loop has occurred, there is nothing to prevent the absorjjtion o 
toxins by the sac. 

Finally, perforation of anecroticpntchntthenctualsitc of constriction 
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may lead to escape of highly septic contents into the peritoneal cavity, a 
rapidly fatal peritonitis resulting. This is particularly likely to occur 
in a Richter’s hernia. 


DIAGNOSIS 

Diagnosis is made easy by the presence of a swelling with character- 
istic features, and over a hernial orifice, in a patient who has symptoms 
of acute obstruction. 

The obstructive symptoms are generally those of a low small-gut 
blockage, e.g. intermittent colicky pains, persistent vomiting, and 
absolute constipation. Initial shock is common and the onset usually 
sudden. Abdominal distension is a late sign and must not be waited 
for ; this also applies to collapse, low blood-pressiue, dehydration, and 
toxajmia. In neglected cases all these symptoms wll be present, and 
also associated complications, of which oliguria and a high blood urea 
are perhaps the most striking. 

The diagnostic abdominal sign is increased peristalsis, which can be 
easily discovered on auscultation. In late cases the absence of this 
sign is of serious significance, since it means that intestinal paralysis 
has set in. 

The local swelling is directly over a hernial orifice, and there is 
usually a liistory of previous reducibility. With the development of 
strangulation, the hernia becomes irreducible, tense, and tender ; above 
all, it loses its impulse on coughing. When gangrene has ensued, the 
swelling becomes less tense and less tender, but it does not regain its 
impulse. Provided the patient lives long enough, the skin over the 
hernia takes on a red and cedematous appearance, and ultimately 
sloughs, giving rise to a faecal fistula. 

The occurrence of strangulation is sometimes the culmination of 
previous “ threatening attacks ” from which the patient has recovered 
spontaneo\isly. These previous occurrences are, of course, not true 
strangulations, but represent attacks of irreducibility, inflammation, 
or incarceration of the hernia, and as such are of importance in the 
difierential diagnosis. 

'^^^lile the diagnosis of a typical strangulated hernia is usually a 
very simple matter, atj'pical varieties, particularly epi2docele and 
Richter’s hernia, are often extremely difficult to diagnose. The local 
signs may be absent or negligible, and the symptoms of obstruction 
may be inconclusive. It is only by being mindful of the frequency of 
these conditions, and by early operation in doubtful cases, that we can 
protect the patient against the grave dangers of delay. There are two 



1040 POST-GRADUATE SURGERY 

signs wliich I have found useful in sucli cases : one is increased perislalsis 
on abdominal auscultation, and tlie other is tet\demess of a hernial 
aperture (usually the femoral canal). The second sign is particularly 
valuable, since it may be the only local evidence obtainable of a 
strangulated femoral hernia in an obese woman. 

Differential Diagnosis. A stranjidatcd femoral liemia is usually 
quite small, and in stout people it may be discovered only after careful 
palpation. Its position to the outer side of the pubic spine differcntiatc.<; 
it from the inguinal variety. The only condition likely to be mistaken 
for it is an adenitis of the femoral glands ; apart from the absence of 
obstructive sjTnptoms, the lobulated and more diffuse character of the 
glandular swelling, with peri-glandular thickening and redne.ss and 
mdema of the overlying skin, should, however, prevent errors in 
diagnosis. A strangulated hernia is usually much more tense and 
globular. 

Strangulated inguinal hertiia is generally large, occupying and 
distending the scrotum. The swelling is painful and any attempt at 
reduction is resisted. It must be differentiated from irreducible hernia, 
inflamed hernia, and incarcerated hernia. A simple irreducible hernia 
is painless and non-tender, and can be easily distinguished from a 
strangulation. An inflamed hernia presents greater difficulty in 
diagnosis, since it is both tender and irreducible ; but it feels hot to 
the touch, the skin over it may be red and cedematous, and tlicrc are 
no symptoms of obstruction. ./Vn incarcerated hernia produces symp- 
toms of chronic rather than acute obstruction, while the swelling is 
neither tense nor particularly tender; instead, it is heavy and doughy 
to the feel, as it consists of Ini^c gut obstructed with fsjces. It occurs 
in elderly men who suffer from constipation. 

It should be remembered that jrroducibility, inflammation,^ or 
incarceration of a licmia are predisposing causes of strangulation. 
Such cases should, therefore, be carefully watched, operation being 
advisable at the finst reasonable opportunity. 

A strangulated umbilical hernia is usually very large, and occure in 
obese and “ chesty ” women between 40 and 70. The diagnosis is 
simple in the extreme, but the treatment is fraught with difficulties. 
Among thc.se are the huge size and massive contents of the hernia, the 
smallness of the aperture, the existence of extensive adhesions between 
the contents and tlie sac, and the frequent presence of Kicculi. The 
special dangers attending operation arc shock, paralvtic ileus, ant 
chest complications. 
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TREATMENT 

Every case of strangulated hernia demands operation without 
delay. The chance of a natural cure by the formation of a fecal 
fistula is too slender to be taken into account, and the only alternative 
is the extremely dangerous one of reduction by taxis. In these days 
the operation of Jiemiotomy, performed by a skilled surgeon under 
local or spinal anfesthesia, can be undertaken safely even in the 
presence of advanced constitutional disease, and in very aged patients, 
provided the intestine is still healthy. 

The prognosis depends mainly on the duration of the strangulation 
before operation. Thus, Frankau’s cases show the following 
mortalities : 



1 1st (lay. 

2nd day. 

3rd day. 

4th day. 

5tb day. 

Inguinal strangulations . . 

6% 

18% 

28% 

40% 

36% 

Femoral strangulations . . 

3-7% 

18% 

23% 

16% 

27% 


Taxis. This is justified only when the patient obstinately refuses 
operation, and on the rare occasions when surgical help is not available. 
Even in these circumstances, certain conditions must be observed if 
taxis is to have the remotest chance of success. They are : (i) the 
strangulation must be not more than six hours old ; (ii) the hernia 
must have been previously reducible ; (iii) the hernia should be an 
inguinal one ; (iv) the manipulations must be carried out gently and 
on a relaxed patient. 

The dangers oi forcible taxis so well known that it is not necessary 
to do more than indicate them in the form of a list (a, b, and c are types 
of “ redttction en masse ”) : 

(а) The entire sac and contents may be displaced into a position 
between the layers of the abdominal wall (fig. 567). 

(б) The sac may be ruptured, and the contents only forced into the 
scrotum or abdominal wall. 

(c) The sac may remain in situ^ but the contents are forced into a 
diverticulum (fig. 568), through a hole in the omentum (fig. 569), or 
across a “ bridle ” adhesion at the neck (fig. 570). 

(d) The gut may be ruptured or seriously bruised (fig. 571), the 
reduction being followed by peritonitis. 
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(c) Tlie put may be reduced, but on its retuni into the abdomen 
it may rotate on its mesenteric axis, and so produce a voUailus 
(rare). 

{/) The gut may be non-viaWe, and its return to the abdomen ^vill 
be followed by perforation and peritonitis (fig. 572). 
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“ Ilcdudion cn masse” is ob\'ioiLs!y an extremely dangerou."’ cotn 
plication, as it tends to suggest a cure when it really is an ^^gg^a^atlon 
of the lesion. It should be suspected if an apparent reduction is 
followed by pain, shock, and persistence of the obstructive symptom?. 
The only chance left to the jmtient lies in immediate laparotomy, 
the mortality is Imund to be very higli. . 

In view of thc.«e dangers, and of the slender pro.^pcct of succe*'-’', ^ 
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proceditre of taxis should be completely abandoned, and our energies 
devoted to the far more promising outlook of early operation, coupled 
with measures directed to the associated obstruction. 


OPEBATn'E TREATJIENT 

This comprises (i) preparation, (ii) choice of ansesthetic, (iii) the 
operation itself, (iv) post-operative treatment. 

Preparation. Although the need for operation is urgent, there is 
always time for pre-operative measures which will improve the chances 
of recovery. For at least an hour after admission to hospital or nursing 
home, the patient should rest in a warm bed, under the quietening 
influence of a small dose of morphia. In a really early case (within 
12 hours of strangulation) nothing further need be done, apart, of 
course, from the skin preparation. 

In cases seen after the first 12 hours, certain pre-operative measures 
are indicated, which are almost as important as the operation itself. 
They are : 

(i) Gastric or duodenal drainaye. A duodenal catheter is passed by 
the oral or nasal route, and employed for siphoning off or aspirating the 
contents of the stomach and upper intestine (see page 998). This is of the 
utmost value, since it prevents air-swallowing and inhalation of vomit, 
and at the same time decompresses the distended intestine above the 
strangulation, thus maintaining its tone and blood supply, and avoiding 
paralytic ileus and distension-necrosis. 

(ii) Anti-shock vxeasures. Heat and morphine come under this 
heading, but the most useful remedy we possess is intravenous glucose- 
saline. About a litre of this should be run in slowly, but in a dehydrated 
or very toxic patient as much as two litres may be given before 
operation. 

(iii) Blood-transfusion. With large hemi<T, in which loss of blood 
is an iraportantmorbid factor (see page 1044), a blood-lramfusion is likely 
to make all the difference between recover}’ and death. It not only 
replaces the blood lost, but also effectively combats shock, and protects 
the patient against the dangers of an operation which may prove long 
and precarious. 

Although anti-Wdchii serum has been used for some years, the 
claims that it lowers mortality have not been confirmed. Indeed, 
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recent work, both experimental and clinical, suggests that it is i)ractic- 

ally valueless. 

Under no circumstances shoiild an aperient be given before opera- 
tion, and we do not favour pre-operative enemata. 

The Anaesthetic. The results of local anaesthesia are so satisfactor}*, 
and the method so safe, that we consider it should be used in every 
operation for strangulated hernia. In the few cases in which local 
infiltration proves inadequate (e.g. large scrotal or umbilical hemi®), 
and in neiv'ous patients, gas and oxygen may be administered for the 
more difficult part of the operation. Chloroform and ether are dangerous 
anfpsthetics for the type of patients who mostly suffer from strangulated 
hernia, and moreover exert an inliibitorj' effect on peristalsis which 
may have serious consequences. Spinal anaesthesia is usually ver}’ 
effective, and is free from most of the disadvantages of chloroform 
and ether, but it should not be employed in the presence of severe 
sliock or a low blood-pressure. 

Technique of local anaesthesia for hemiotomij. One per cent novo- 
cnine is the standard solution, but 4 per cent should be used in stout 
patients, as a larger quantity will be needed. The limit of safety in an 
adult i.s 100 cc. of I per cent, and 250 cc. of 4 per cent, hut the full 
amount is rarely required. Care must be taken not to inject the 
solution into a large vessel. 

In inguinal and femoral strangulations it is first necessary to block 
the inguinal and iliohjTiogastric nerves. Tliis is done by injecting 
10 cc. of I per cent novocainc through a wheal a little medially to the 
anterior superior spine (fig. 573). The injection is started when the 
» felt to pieico the external oWiquo aponentosw, and coutinued 

for 4 to J inch more deeply. 

For inguinal hernia (fig. 573) two wlicals arc then made at the 
borders of the external ring, and from them the subcutaneous tissues 
and cord arc infiltrated in lines running tlomi into the scrotum and up 
to the first wheal. The coverings and sac are infiltrated in laycis after 
making the skin incision, while the intestine is aniesthctiscd by injecting 
the mc.seutcry both before and after pulling the loop domi. The 
omentum can be infiltrated by injecting it as high as possible. 

For femoral hernia (fig. 574), wheals are raised over the neck an 
lower part of the su’clling, and connecteil by subcutaneous infiltration 
to each other, and to the wheal for the inguinal and iliohyjiogastnc 
nerve-block (sec above). Tlic sac and coverings are infiltrated after 
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making tlie skin incision, while the neck of the sac and other constricting 
agents are injected from above, after opening the inguinal canal (it is 
assumed that Lotheissen’s inguinal route is used). 

For umbilical slrangidation, weak solutions should be employed 
(4 i cent), a large quantity of fluid being required. Four wheals 
are made round the hernia and connected by intradermic lines of 
infiltration. From these lines, deep injections are made into the 
abdominal wall, with the object of obtaining a “ pyramidal ” block of 



Fig. 573. — Suowu>o Txctimqoe or hocAi Fi^.671. — T£cii:xiqi7Eort/>CAi.A:7.s:9TRZSiA 
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anaesthesia. After making the incision, novocaine is injected into the 
rectus sheath, and through this into the extra-peritoneal fat, all round 
the neck of the sac ; this step is very important and should be carried 
out with great thoroughness. Further infiltration of the peritoneum 
may be necessary after the neck of the sac has been opened. The 
contents are anffisthetised by injecting the mesentery and omentum, as 
they emerge at the neck. 

The Operation. Details vary with the type of hernia, but the 
general principles are the same in all types. They are best dealt 
with as steps of the actual operation. 
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(i) Tlie incision is made over the Ijcrnial s%Yelling, and should be 
large enough to provide easy access. 

(ii) pjverj’thing is di\dded dou*n to the actual sac, which is separated 
from its coverings if time permits. 

(iii) The sac is opened at the fundus with the flat of the blade, to 
avoid injury of the presenting distended intestine.^ That the sac has 
been opened is shown by the free escape of fluid and by the glistening 
appearance of its endothelial lining. 

(iv) The escaping/uid ts examined. A\nien this is hfcinorrhagic or 
foul-smelling, great care must be exercised in handling the intestine, 
which is likely to be very friable. 

(v) The sac is then incised up to the neck and the contents 
inspected. No decision is arrived at until ajler the constriction has 
been released. 

(vi) The constriction is note released by division or stretching of the 
constricting agents. This release must be adequate enough to pennit 
the free withdrawal of the strangulated coil. 

(vii) The strangulated loop and tho intestine above it arc then 
pulled down very gently, and examined very carefully, special attention 
being given to the site of constriction. If any doubt c.vists, the loop 
is covered with a hot saline cloth, and examined again after a few 

(Nnii) Now come.s the crucial part of the operation— we have to 
decide whether the inte.stine is viable, doubtful, or non-viable. 

Viable intestine regains its colour evenly throughout its entire 
length, the vessels in its mescntciy pulsate, its surface is smooth and 
glossy, and there arc no patches of amcmia or necrosis at the sites of 
constriction. The intestine is non~viahlc when the abnormal colour 
(black, grey, or chocolate) persists after releasing the constriction, when 
definite are.as of necrosis are observed anpvhcrc in the loop, when the 
vessels no longer pulsiitc, and the intestine is dull, oxlematous, and 
Inelastic (like “ wet blotting-paper ”). The intestine is doubtful when 
the colour returns .slowly and unevenly, wlicn it has lost its uoniia 
shine, and when the constriction-rings remain outlined on its surface, 
or show small linear patche.s of anaemic ulceration. 

(ix) If the intestine is definitely viable, the loop is Tcturned into the 
abdomen, any omentam is transfixeil, ligatured, and removed, and t ic 
8 . 1 C is excised. When the patients condition permits, the operation is 
completed by a radical cure of the hernia. 
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The treatment of non-viable and doubtful intestine is dealt with at 
the end of this article. In late cases vsith a viable loop, but with 
gross distension of the intestine above it, drainage of the latter by 
enterostomy (through a separate incision) may prove to be a life-saving 
measure. 

After-treatment. The complications to be feared most are pulmonary 
collapse, pneumonia, paralytic ileus, and peritonitis. 

Pulmonary collapse and pneumonia may be avoided by nursing the 
patient in a sitting position, and by encouraging deep breathing and 
coughing. Expectorants ate of some service for this purpose, but 
much better results are obtained by the inhalation of a 5 or 10 per cent 
mixture of carbon dioxide with oxygen or air, for ten minutes every’ 
hour or two. 

Eor the prevention and treatment of paralytic ileus the reader is 
referred to the article on this subject. Peritonitis is mostly caused 
by the return of doubtful gut or by perforation of the distended 
intestine proximal to the strangulated loop ; the only hope of saving 
life when peritonitis has developed lies in immediate laparotomy, 
dealing ^vith the cause, and instituting drainage. 

In the ordinary post-operative case the duodenal catheter should be 
left in for the first day or two, and oral feeding should be started only 
when nothing further can be aspirated through it. In the meantime 
subcutaneous and intravenous fluids are continued. Except when a 
resection and anastomosis has been performed, peristalsis may be 
encouraged after the first 24 hours with small doses of morphine (see page 
1087), or with ox-bile and other enemata. If the return of peristalsis 
is sluggish, more powerful intestinal stinxulants should be given, 
e.g. 500 cc. of 10 per cent hypertonic saline ad minis tered slowly by the 
intravenous route, an enema being given after an hour’s interval. 
Acetyl-choline (see page 1088) may be employed as an alternative. A 
rectal tube should be inserted to avoid meteorism and gas pains, while a 
heated pad to the abdomen is useful for the same purpose. 

AVhen a primary resection and anastomosis has been performed 
peristaltic stimulants should be avoided for the first 48 hours, reliance 
being placed on duodenal drainage, intravenous and subcutaneous 
fluids, and a flatus tube. 

If an enterostomy has been established, great care is needed to avoid 
blocking of the catheter. "When drainage is sluggish, it may be 
stimulated by injecting hypertonic saline intravenously or locally 
into the intestine. 
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Retoifion of urine is a complication whidi not infrcquentlj follows 
licrniotomy ; while it lasts the bladder should be emptied by catheter, 
at least six-hourly. A remote sequela wliich should be home in mind in 
the after-course of a strangulated hernia is fibrous striclure of the 
intestine ; this may occur either at the site of constriction or at the 
anastomosis {when a resection has been necessary). 


OTEP.ATn'E TECnXlQUE IN THE VARIOUS TYPES OF HERNIA 

(1) Strangulated Inguinal Hernia. A free incision is made in the 
long axis of the tumour, starting a little above the internal ring 
(fig. 575). The inguinal canal is opened mdely and the coverings of the 
sac are incised. The sac is identified and opened. The finger is inserted 
up the canal, either outside or inside the sac, the site of constriction 
discovered, and an attempt made to stretch the constricting agent. 
A nick with a scalpel (guided along the finger) in a direction 
upwards and slightly inwards (to avoid the deep epigastric vessels) 
may be required to start witli, after which the finger will do oil 
that is nccc^ar}’. The return of a viable loop may be mode difiicult 
by distension, or because a second constriction is present higher up. 
Therefore, before returning the intestine, make certain that there U no 
ob.staclc to reduction, relax the canal by flexing the thigh, and deflote 
the intestine by squeezing it gently with a saline swab. Other obstacles 
to reduction which may have to be dealt Avith are hour-glass contraction 
of the sac, an interstitial sacculiis, or an undcscended testis. 

(2) Strangulated Femoral Hernia. The inguinal (rAithciwcn s) 
route should be chosen, for four reasons ; (o) it facilitates divi.sion or 
rupture of the constricting structuros ; (6) it avoids injur)' to the 
accessory obturator artery, which is easily seen ; (c) when resection i** 
required, it can be performed with greater case and safety ; {d) ® 
radical cure can be done with greater certainty of 8uccei;s. 

The incision is oblique, starting inches above Poupatt’s ligament, 
and running down and in over the mvclling (fig. 57G). The coverincs 
incised, and any constricting fibres at the saphenous opening (c.g. Ho) s 
ligament) .stretched or divided. The sac is opened near the fundus an 
tlie contents arc inspected. Tlie external oblique aponeurosis is then 
.slit up for a short distance from the e.vtcrnal ring, and the 
fibre.s of the intenml oblique and transvcrsalis are identified. _ ® 
cniral ring is now expo.sed from above, and enlarged by stretching wi 
the finger, assisted by division of Ginrbernat’s ligament and of ' 
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fibrous band in front of the ring. Tbe neck of tbe sac is then opened 
above Poupart’s ligament, and an attempt made to push the contents 
up into the inguinal part of the wound. Great care must be exercised 
at this stage to avoid injury to tbe distended and friable intestine, 
and if the ring is not roomy enough to ensure its safe transmission, 
Poupart’s ligament should be divided. After reduction of the intestine, 
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the cut ends of the ligament are sutured, the sac ligated and excised, 
and a radical cure efiected by fixing the conjoint tendon to Cooper’s 
ligament, and by overlapping the external oblique aponeurosis. 

(3) Slrangiilated Umbilical Hernia. It is best to commence the 
incision round the lower part of the neck, where the coverings are 
thicker and the contents least likely to be adherent to the sac. The 
ring, the neck of the sac, and the adjacent aponeurosis must be exposed 
thoroughly. The neck is opened and the sac slit up towards the fundus. 
The constriction is nicked laterally, and the ring well stretched with 
the fingers. Tlie contents are now examined, and adherent intestine is 
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sejiaratcd from the sac and omentum, and reduced. Tlic omentum is 
ligatured ofl at the neck ami divided there, its adhesions to the sac 
being left undisturbed. The sac (vritli adhering omentum) and the 
redundant skin are now removed together, by a cur\'ed incision passing 
over the upper aspect of the neck and joining the previous incision 
round its lower aspect. The operation is completed by performing one 
of the well-known methods of radical cure. 


TIIK TREAT.ME^'T OF NOK-VIABLE AND DOUBTFUL I^’TESTI^’E 

(1) Doubtful Intestine. No hard and fast rules govern the treat- 
ment of doubtful intestine, and a great deal will depend on the con- 
dition of the patient, the experience of the surgeon, and the actual 
degree of damage to the gut. A small p.atcli of necrosis at the site 
of constriction can be safely segregated (invaginated with Lcnibert 
sutures), provided the lumen is not narrowed by this procedure and 
the rest of the loop is quite healthy. But when the constricted portion 
is severely damaged, or the recovery of tlic strangulated loop is in 
question, undoubtedly the safest course is to deal with it as if it were 
actually non-Nnable, i.e. by resection. However, with an old and 
feeble patient, and uith the chances in favour of recoveiy of the loop, 
the surgeon may return the loop into the abdomen, just wthin the 
licmial orifice, and insert a drain to it, as a safeguard against subsequent 
perforation. This is certainly a sensible move for the inexperienced 
or occasional operator. As an alternative, he may leave the doubtful 
loop in the wound, and await subsequent developments. In either 
case, an enlero'<toini/ should be performed through a separate incision, 
if the degree of obstruction is such as to indicate immediate decom- 
pression. 

(2) Son-viable Intestine, Strangulated large intestine must not ho 
treated by primaiy resection and anastomosis. Tlie loop should he 
either exteriorised and drained, or resected and both ends drained (see 
below). The fmcal fistula may close spontaneously, or a second ojiera- 
tion may have to be imdcrtaken for its closure, after the comi>lcte 
recover}- of the patient. 

The treatment of gangrenous or non-viahle snxall-gul cannot >e 
di.smi.ssed so easily. From the commencement of this century .surgeons 
have preaclied the doctrine of inme^iale resection and anaftomosxs, 
and, in tliis countr}- at least, this lias come to he rcgarde<l as the trea 
mont of election. However, the mortality has proved so high, tha a 
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reaction in favour of more caiiservative methods is setting in, particu- 
larly in America (Elman (7), Wangensteen, and others). One feels 
bound to agree that a procedure with the mortality of immediate 
resection and anastomosis (42*8 per cent in Frankau’s series and 
50-4 per cent in the Friedrichshain series) should not be advocated and 
followed blindly unless it is certain that other methods will not give a 
lower mortality. 

IVhat the ultimate position will be we cannot forecast, but it is our 
view that both immediate rese(^ion and the more conservative methods 
of exteriorisalion and fistula formation have their indications and useful- 
ness, and that neither should be advocated to the exclusion of the 
other. 

A. Immediate Resection and Anastomosis. This procedure has 
three advantages over exteriorisation : (i) the patient does not 

lose ground through non-absorption of nourishment ; (ii) it is 
free from the danger of sloughing and cellulitis of the abdominal 
wall, owing to auto-digestion by the escaping digestive juices ; 
(iii) it avoids the subsequent problem of closing an intestinal 
fistula. 

For these reasons, immediate resection should be chosen in all cases 
in which there is a good chance of survival : i.c. an early strangulation 
of a small loop in a patient in good or moderately good condition. It is 
impossible to fix a time limit, and there are boimd to be borderline 
cases, but the procedure is particularly desirable in young children, 
who rarely tolerate an intestinal fistula, and in jejunal strangulation, 
where a high fistula is very apt to lead to severe auto-digestion and 
rapid starvation. The condition of the intestine above the strangulation 
may also influence our choice : the healthier it is, the better are the 
prospects of immediate resection. The length of the segment to be 
resected may be an important factor in large inguinal or umbilical 
herni® ; enormous lengths of intestine have been removed with little 
or no harmful consequences, but as a rule the shorter the necrosed 
segment the better is the chance of survival. Not infrequently the 
experience of the operator should be the deciding factor ; whilst a 
skilled surgeon may be justified in taking the immediate risk of a 
primary resection, the occasional operator will be well advised to choose 
the simpler and, in his hands, less dangerous procedure of exteriorisa- 
tion, unless the circumstances are exceptionally favourable for the 
more radical measure. 

The technique of intestinal resection and anastomosis is more 

vot.. I. — 2 ai 
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properly dealt with in text-books on operative surgery 
however, require consideration here. 


Four ])oinfs, 


(a) n IS never enough to remove only the non-viaUc segment. Most 
fatal cases can be attributed to peritonitis, from leakage of the anas- 
Trtn P"*"**'™ P“™'ysis of the proximal intestine, 

mrtic, a defended, and its blood supply is interfered rvith, 

sho^r “r ™orcover, may 

patches of disteusiou necrosis ” along its anti-mesenteric border, 
which are a grave source of danger. For these reasons it is esscliil 
Iro!?. T-Tf- to resect the more grossly damagd 

it feU ''‘“''“''P ®‘' ‘"'o “3 well as the necrosed loop 


I.lelll '“T** P°™‘ "’"'^''5' eonsidcration is the anastomosis. 
move I “‘•■‘"-""J -"'aod ehould be employed, but this may 
tlie disproportion bota-ecn the 
In narrow and contracted distal end. 

to tlift *. a lateral anastomosis should be preferred; orring 
onenintr'm^t**!™^"''^^' stuinps the anastomotic 

I have no r' inches in length. On several occasiors 

imnlnnfi J ‘n<l-to-siie anastomosis after a small-gut resection, 

nrnvi'n 1 ^' ” d'stal end into the nnti-mesentorio border of the 

proximal piece : the results were most satisfactory. 

ril umiri"' ” I'nhnical points require mention at this iunctiirc : 
rtio n 1 + *^'*^^1 anastomosis be adopted, but particularly in 

fnr ! 1 S'^paratc lengths of catgut should be emiiloyeil 

ac 1 o 0 our layers of suture, i.e. one for the posterior sero- 
posterior tlirough-and-throngli, one for the 
If *“'™8*''“"d-through, and one for the anterior Boro-jniisculyr 

' ^ ^ y* manner can we make certain of avoidiiig'<i 
fiMf. purse-string action^f the continuous 

ire. ( 11 ) The intestine should be di^ded or incised \vitli the cantor)’, 
ii'i\ *v ensures an aseptic edge for the anastomosis. 

ia * champs should be used, unless the clamped jportion 

/ ■ ^ lateral anastomosis), (iv) When lateral 

8iae-to-8ide) anastomosis is employecl, the stumps must be closed and 
n\nj,inn c vith the utmost care, and then fixed with several sutures 
o 10 adjacent limbs of the anastomosis, the actual ends of the stumps 
>eing turned in agamst the intestine (fig. 578). Bv this procedure we 
can ^^lutely ^feguard the patient against the 'ver)’ real danger of 
u . mg or leakage of the stumps, especially the proximal one. 
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(c) The third point Tcfers to tlic much-debated question— should 
the resection and anastomosis be performed in situ (i.e. outside the 
hernial orifice) and the intestine then pushed back into the abdomen, 
or should the abdomen be opened by a separate incision, and the 
damaged bowel withdrawn tlirougb this woimd for the resection and 
anastomosis ? The fust course is undoubtedly the safer of the two, as 
it avoids the danger of soiling the peritoneum. By enlarging the 
hernial orifice suflieicntly, and by cmplojnng the inguinal route 
(Ixitheissen’s operation) in femoral strangulations, the bowel can be 
both pulled doAvn for the resection, and returned after the anastomosis, 
without any danger of trauma. 

{d) The last point deals uitli the question of enterostomy : should 
one trust tlic anastomosis to relieve the proximal distension, or should 
one safeguard it, and ensure the decompression of the distended 
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intestine, by draining it above the anastomosis ? Our decision will be 
influenced mainly by the condition of the proximal intestine. Some of 
its contents should be allowed to escape during the resection, and if 
we arc then satisfied that it is not unduly distended, and that ft is 
undergoing peristalsis, enterostomy is unnece-ssaiy. On the other 
hand, if it remains grossly distended, and partfeufarfy if pcnVafds is 
sluggish or absent, an enterostomy becomes essential. The inte.stuic 
should be drained a foot or bo above the anastomosis, the catheter 
iKfing brought out tliroiigli a stab wound clear of the nmm 
incision. 


B. liTferiorisalion (Resection and Annstomobis byStagc.s).. In the 
presence of non-viable gut, the only altcnmtivc to immediate re«cction 
and anastomosis i.s to bring the loop out and leave it in the wound 
(exteriorisntion). The necro«cd segment, with a margin on the pro^inia 
side, may be excised at once, and a Paul's tube fi.ved into each open 
end ; but it is usually wiser to post j»one the resection for 24 to4S hou^, 
contenting oneself at the first operation irith an enterostomy of the 
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;estine a little proximal to the exteriorised segment. After an 
;erval of four to ten days, varying "with the condition of the patient 
d the level of strangulation, tlie operation is completed by closing 
3 feecal fistula and re-establishing the continuity of the intestine. 

Although this procedure is simple in theory, and has a much lower 
imary mortality than the more radical method of immediate resection 
d anastomosis, in practice it is associated with the disadvantages 
leparable from an intestinal hstula. It should be observed that the 
i^ersion of the intestinal contents is complete, and that the fistula is 
t controllable. \^Tiile the Paul’s tubes remain in situ, this complete 
version is not of serious consequence, but after a few days the tubes 
)sen, and the highly proteolytic contents of the intestine escape into 
d on to the abdominal wall. The resulting auto-digestion is com- 
cated by sepsis, and large parts of the abdominal wall become 
coriated and may slough, or even a fatal cellulitis may supervene, 
le opening of the peritoneal cavity for the completion of the anas- 
tnoais now becomes an extremely formidable procedure, owing to 
e danger of peritonitis. Furthermore, especially with a high or 
oderately high fistula, the patient progressively deteriorates through 
silnutrition. 

The existence of these well-known dangers is responsible for the 
eference which many surgeons show for primary resection and 
lastomosis. But with care and ingenuity most of the unpleasant 
nscquences of exteriorisation can be avoided, and we believe that it 
ould be chosen as the lesser of two evils, unless the circumstances are 
vourable for primary resection {sec page 1057). 

The follo^ving is recommended as the best exteriorisation procedure 
g. 579) ; The strangulated coil, ivith 18 inches of proximal and 
inches of distal intestine, is brought out of the wound. A lateral 
'mtomosis is established as far as possible from the necrosed segment, 
td the anastomosed portion is returned into the abdomen. A Witzel 
teroslomy is then made a little proximally to the anastomosis, the 
.theter being brought out through a separate stab wound. The 
rangulated coil, with a margin of viable gut at each end, is fixed 
itside the wound by a rod passed through its mesentery, and the 
Dund closed snugly round its base ; if it is very distended a seZf- 
taining catheter may be fixed into it for drainage. The entire opera- 
Dn is carried out \mder local anassthesia and should cause practically 
) shock. 

After 24 to 48 hours the exteriorised loop is resected witli the 
lutexy, and a Paul’s tube is tied into each open end (fig. 579). In 
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jejuna! cases tlie contents escaping from tlie proximal end can Ic 
injected into the distal tube, thus maintaining the nutrition of the 
patient, but in the common ileal cases this is unnecessar}-. After the 
Paul’s tubes come out, the fistula; should be closed without delay, 
e.g. about tlic fifth day ; by this time the patient and the intestine 
should have recovered sufiicicntly to make the closure safe, particu- 
lari}’ if the proximal enterostomy is still functioning. 
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When a lateral anastomosis has been established at the first opera- 
tion, all that now remains is to free, close, and invaginate both open 
ends, and, after thorough cleansing of the skin, deliberately to reopen 
the peritoneum and return them into the abdomen. But if the hatero 
anastomosis has for some reason (e.g, desperate condition of t 
patient) been omitted, an ona.stomasi.s has to be j)erfornied now. i ns 
is likely to prove l>oth diflicult and dangerous. Any attempt to efiee 
an c.xtra-peritoneal anastomosis is practically doomed to failure, am 
the opening of the abdomen, in the presence of a complete fi‘«tula am 
infected parlctcs, is fraught with danger. 
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The following case, recently under my care, illustrates n procedure 
by which this difficult problem can sometimes be solved : 

A man of 72 was admitiod with a If/t femoral hernia which had been ttran^hld 
for daj/s, with absolute constipation Item the fiist day, and./<r«il cotnili'nj fet 
four dayr lie was almost moribnnd. Extreme dehydration was shown by deeply 
sunken eye«, a cracked brown tongue, marked shrinking of the skin and sabentaneom 
ti‘>.«ue, almost complete anuria, and a lAooA urea q/'240. The systolic blood-prewre 
was under 90, the temi>craturc very low, and he was in a state of extreme drowsiness. 
tK>nlering on uncmie coma. The hernia was tense, tender, and about the size of an 
orange 

Six hours were spent in attempts to improve his condition sufficiently to make 
oj>onitive intervention possible. A duodenal eatheirr was passed by the oral route, and 
the contents of the stomach and upper intestmo were aspirated. A radiant heat 
cradle was placed o\er him and j gt. of morphine was administered. Two litres of 
j/ueose-sohne were then slowly run into the median basilic vein. At the end of th? 
six hours there was a very definite improvement in hi-s general condition, and operation 
was begun. 

fjoenl an<r3llie.*ia was induced with 1 per cent novocaine. The sac was exposwl by 
an ohlifjnc inci«ion, and found to contain fsecal fluid and pus, a six-inch coil of gan- 
grenous ileum, with a large perforation at the deeply constricted neck, and some 
gangrcnou.s omentum. It was not conridered fe.'isiblo to do either a primary resection 
or a pro.ximal lateral aaastomo«is. The gangrenous coil was therefore exierioritfd, 
and an enteroftowj was pcrfornie<l by the Wltzel mcthwl some distance proximally to 
the strangulation. 

Next day he was much hotter. The blood ure.a dropped to IDO nod the systolic 
prewure to«c to 120. A further litre of glacose-s.aline was given intravenously, with 
continuous subcutaneous saline. On the second day tlie coil was resecrof and a I’aul s 
tul»e was tied into each open end. After this stage, duodenal drainage wasdI«contlnuod 
and oral fmling commenced. 

Ills general condition continue*! to improve ste.-»dily, but fis-e «lays Later the Panl s 
ful>es came out. and unfortunately the enterostomy wound also started to leak. 1 
attempte<l to perform an end-to-end ana9fomo«i3 in si'fu, but this, as we crpecte< , 
broke down verj- soon. JIatkod auto-digeslion and sepsis of the abdominal wall set 
in. with extensive sloughing, to an extent which forbade any attempt at a local intra* 
[•critoneal anastomosis 

On the advice of Prof. C. A. Pannett, T then slecidcd to do a hilnleritl errluiian o 
the fistulous segment of intestine, lietween the enterostomy and the resection fs^ 
fig The left half of the abdomen was shut off with a barrier of gauze and mastiw , 
the right half thoroughly cleansed, and a right para-rectal incision made, under spina 
anT-sthesia The loop between the two fistulous ojwnings was identifie*! and exfiu* " » 
the four ends were invasjinated, and a 7<i/cror anastomosU was i>erfornie<l l-etween t .e 
intestine al>ove and Mow the excluded segment (see fig. &®0). . 

lie made an excellent recosery, the abdominal wall heaM well, and the exf o ^ 
loop (me.isuring 51 inches) was resecteil, under spinal aoTsthesia, some ten w« s 
Later, the fistnlous openings in theaWominal wall Ming repaire*! by a plastic operstios. 
During the interval, the t«o!ate«l loop, opening to the surface at Iwth end*, ws* uti ise« 
for physiological and pliarmacological ciperimeala. 
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The intrinsic mechanism is provided by Auerbach's plexus, situated 
between the circular and longitudinal coats of the intestine. From its 
cells short post-ganglionic fibres proceed to the plain muscle of the 
circular coat. There is a second and less conspicuous plexus in the 
submucous layer (Meissner’s), but this is not concerned -with intestinal 
movements. 

'Phtjsiohgy of Peristalsis. Four more or less distinct movfements 
occur in the small intestine : rhythmic contractions {causing segmenta- 
tion of the contents), pendtdmn movements, and two kinds of peristalsis. 
Rhythmic contractions and pendulum movements are myogenic in 
origin, since they are not abolished by cocaine or nicotine. 

Peristalsis is of two varieties : (i) a short slow peristaltic leave, and 
(ii) a long swift peristaltic rush. Both are undoubtedly neurogenic in 
origin as they are abolished by cocaine and nicotine. The movement 
of peristalsis is a wave of contraction of the circular coat, travelling 
distally, and immediately preceded by a wave of relaxation. The 
control of the movement is primarily vested in Auerbach's plexus, 
which originates, conducts, and co-ordinates the motor stimuli. 
Although connected with the central nervous system by sympathetic 
and parasympathetic nerves, the plexus appears able to function 
independently, since peristalsis continues after section or excision of 
both sets of extrinsic nerve fibres. We thus conclude that Auerbach’s 
plexus forms a complete reflex centre, receiving stimuli from the 
mucosa and muscularis, originating both the contraction and relaxation 
waves of the circular muscle, and co-ordinating them so that the latter 
just precedes the former to constitute an effective forward peristaltic 
movement. 

The plexus, in its turn, is subject to the control of antagonistic 
sympathetic and parasympathetic influences. Stimulation of the vagus 
and sacral autonomic augments peristalsis, while sympathetic stimuli 
inhibit peristalsis and produce contraction of the sphincters. The para- 
sympathetic control is direct, since the vagus and sacral autonomic 
reach the plexus as pre-gauglionic fibres ; but the sympathetic control 
is indirect, the fibres reaching the plexus being post-ganglionic and 
interrupted at the cell-stations of the coeliac ganglia. 

Normally, a balance is struck between the sympathetic and para- 
sympathetic influences, any predominance of one over the other being 
slight and short-lived, and determined by the physiological require- 
ments of the moment. Under certain circumstances, ho^vever, one or 
other of the extrinsic controls gains the upper hand and completely 
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For the reader’s convenience the above causes are summarised in 
the form of a table : 


’Lcmom ot intestinal muscle 
(iscliTmia or fatigue) 


fStrangulation 

J Meclianicai obstruction (late) 
I Over-purgation (?) 


Myo-ncura! junction 
(? loss of acetyl-cboline) 


rSurgicfll shock 
■( Chloroform or ether 


Paralj'tic Ileus 


Lesions of AuerbaeVs plexus 
(inflammatory, ischaemic, or-< 
toxic) 


Tcritonitis 

Strangulation 

Embolism or thrombosis 

Pneumonia 

Urremia 

Toifcmia 


(^Sympathetic irritation 


'Operative trauma 
PeritODitis 

Shock (severe injuries) 
< Internal torsions 
Itcnal calculus 
Chemical peritonitis 
(bile, hlocsl, etc.) 


Causes of 
v‘ reflex " 
I ileus 


Morbid Analomi/ of Paralytic Ileus. The morbid changes vary ttith 
the cause of paralysis. In peritonitis, local or diffuse, the ileus is often 
mechanical as trcll as functional ; coils of intestine may be glued 
together tvith the formation of kinks and spurs, or acttial filmy 
adhesions are present. It may be difficult in such a case to decide 
whether the mechanical or paralytic factor is predominant. 

The paralysis which supervenes on an ordinarj’ mechanical obstnictwn 
(e.g. carcinoma, fibrous bands, gall-stone.s, etc.) is always a late restilt, 
and i.s thus a.s.sociatcd with advanced morbid changes in the intestine 
(see page 070). 

A more typical picture of paralj’tic ilcii.s is provided by non- 
pcrilonilic post-operative obstruction, for which irritation of the sym- 
pathetic is responsible. The outstanding clianges in such a case are . 

(i) Cessation of peristalsis. In the early stages tliis may be limited 
to a segment of the intestine, but later it spreads to the greater part 
or the whole of it. 

(ii) Krtrcmc distaxsion of the paralysed vxlcsthie. Typically the 
distcn.sion is regional, licing interruptorl by areas of sphinctcric spasm. 
An advanced case may show four regions of distension, namely, t te 
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stomacli, the duodenum, the small gut, and lastly the colon. When 
only part of the intestine is involved the transition from distended to 
normal gut is always gradual. 

(iii) Spasm of the sphincters. The pylorus, duodeno-jejunal flexure, 
ileo-csecal junction, recto-sigmoidal junction, and the anus are the 
sphincteric regions of the intestinal tract. Any of these may be the seats 
of spasm in paralytic ileus, but the ileo-csecal sphincter is the one most 
constantly involved. According to Kobb (2) the lower end of the ileum 
may share in the ileo-csecal spasm, being usually empty and sometimes 
contracted. 

We Ijave no means of knowing whether the actual obstruction in 
paralytic ileus is mainly caused by sphincteric spasm or by paralysis 
of inter-sphincteric segments of intestine. Certainly in milder cases 
spasm of the sphincters appears to play an important part, and it 
probably always precedes total loss of peristalsis. For the common 
post-operative meteorism without a true ileus, spasm of the anal 
sphincters often seems to be mainly responsible. 

In the last stage of paralytic ileus distension becomes general and 
extreme. The wall of the intestine is congested and shows areas 
of cedema, ulceration, or necrosis (distension-necrosis) ; ultimately 
peritonitis supervenes, whether perforation occurs or not. Dehydration 
and depiction of the blood-plasma result, as in mechanical obstruction. 
Renal failure, with anuria, is a common sequela of intestinal paralysis ; 
in part this association is explained by dehydration, but another 
likely cause is reflex spasm of the renal arteries, produced by the 
sympathetic irritation. 


(2) PATHOLOGT OF PJ:CENT POST-OPEBATIVE ADHESIVE OBSTETJCTION 

Causation. A large majority of recent adhesive obstrubtions follow 
operations for acute appendiciiis. According to Wilkie (3), over 2000 
deaths occur in this country from “ post-appendix ” obstructions every 
year. This complication rarely follows operations on the cold appendix 
or extra-peritoneal drainage of an abscess, but it is a common result 
of removals of difficult third or fourth day appendices, particularly in 
the hands of inexperienced surgeons (Ncwland, 4). Bough handling, 
tearing of protective adhesions, indiscriminate use of gauze swabs, 
prolonged drainage, and unsuitable incisions all contribute to the 
development of adhesive and paralytic ileus ; but dissemination of 
sepsis, with a consequent local or general peritonitis, is the usual cause 
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of tijc more serious cases. The peritoneum is mostly infected by 
rupture of a pus-filled appendix during its removal, or by allowing the 
contents of on abscess to escape into the general peritoneal carity. 

Pelvic operations, and operations on the gall-bladder, colon, rectum, 
and stomach are less common causes of early adhesive obstruction. 
Again, operative trauma and infection arc the factors usually respon- 
sible, but adhesions may also be occasioned by denuding viscera, the 
abdominal wall, or the i>elvlc floor of their peritoneal covering. 

Mechanisms and iUorbid Anntonit/. 

(o) Smpk Obstruction. The great bulk of post-operative adhesive 
obstructions ate simple and involve the htcer part of the ileum. The 
fundamental cause of obstruction is the fibrinous exudate produced in 
response to injury or infection of tbe peritoneum. 

Sometimes actual adhesions are formed by the rapid organisation of 
this fibrinous exudate into soft filmy sheets or strands. These adhesions 
loosely bind the intestine to tbe abdominal incision, the posterior 
parietos, or to an inflamed or denuded viscus. The fixation of the 
intestine, altliough slight, may interfere with the straightening out of 
the beiuls of the alTcctcd coil which h necessary to the fo^^vn^d move- 
ment of peristalsis. A state of partial obstniclion is thus produced, 
and this leads to dis/curion of the intestine pro.ximal to the “ fixed ” 
point ; the distension, in turn, drags on the fixed point and so causes 
a Jank, which may convert the partial obstruction into a complete one 
(sec fig. 545). 

After a few days the fibrinous adhesions are usually absorbed and 
the “ fixed ” intestine once again becomes free. During the period of 
fi.\ation, however, a definite obstacle is offered to the foiavnrd passage 
of contents. Strong peristaltic efforts may clear the obstacle, and tluL«, 
by keeping down distension, avoid a complete obstniction and so tide 
the patient over the danger period. Not infrequently, however, sonic 
degree of paralytic ileus is also present : the powerful peristalsis which 
is called for cannot be produced, and so the obstruction becomes 
complete. This combination of partial mechanical blockage irith 
paralytic ileus is common and is doubtles.s resjK>nsible for many of the 
fatal results. 

In some obriously mechanical post-operative obstnictions no actual 
adhesions can be seen when the abdomen is ojicned. This is a common 
experience in appendicular ileus, where the obstruction is caused b} 
aaite angulation of the terminal coil of ileum. Tlic two limbs of tlic <yi 
are glued together m‘tli fibrin ; a severe kink is thus prwluccd, opposite 



ABDOMEN 


1075 


wMcli a valve-like spur is formed by the lightly adherent apposed walls. 
Peristaltic waves reach the glued segment but cannot straighten out 
the Idnk ; instead, they push the valvular spur before them and so 
obliterate the lumen beyond (see fig. 683). It was pointed out by 
Pannett (5) that the same thing may occur if neighbouring coils are 
thrust against the loop in question owing to a rise of the intra-abdominal 
pressure, e.g. from distension. When the abdomen is opened, the 
release of pressure may sufiBce to straighten out the kink, and so the 
cause of obstruction may no longer be obvious. 




We must repeat that this state of things is very temporar}', for in 
a few days the fibrin is absorbed and the angulated ileum straightens 
out. Unfortunately, however, the obstruction may last long enough 
to kill the patient. 

The morbid clianges in the distended proximal intestine and the 
physiological disturbances are those of any simple low small-gut 
obstruction. Special dangers are associated with the presence of 
the glued “ closed ” loop of appendicular obstruction, depending 
mainly on its contents at the time of operation. If the contents are 
abundant, extreme gaseous distension occurs, and rapid tension- 
necrosis and peritonitis follow almost inevitably. More often the 
contents are scanty and the dangers of necrosis slight. 

(6) Strangulation. Early post-operative strangulation of the 
intestine is rare. Volvulus has been known to occur, the fibrinous 
adhesions forming a fixed point round which the gut rotates. 
Very rarely, internal strangulation may follow operations, such as 
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gastro-cutcrostoray or colostomy, in which a hole or arch is left; 
through or under this, a coil of intestine herniates and becomes 
strangulated. 


(3) CLINICAL TYPES, PIAONOSIS, AND COURSE OF PO.ST-OrEIl.\TlVE 
OBSTRUCTION 

Three clinical grades of peet-operative obstruction may be dis- 
tinguished, although very often they follow one another or occur 
together ; (i) mild inhibition of peristalsis, (ii) pamlj’tic ileus, (iii) 
adhesive ileus. 

(i) Mild Inhibition of Peristalsis. X\'cakening of peristalsis, witli 
mild spasm of the sphincters, is a very common sequel of any major 
abdominal operation, and is no doubt dependent on slight stimulation 
of the sympathetic. Clinically, this grade manifests itself by con- 
stijKilion, gas-pains, and meleorism. Although these sjTUptonis may be 
distressing, there is no actual obstniction. Commencing towards the 
end of the first twenty-four hours, the worst of the discomfort is over 
before the third day, the symptoms often disappearing with the 
administration of the first enema. At most only moderate distension 
of the intestine occurs, perhaps with temporary kinking. Spasm of 
the anal and otlicr sphincters seems to be on important factor ; indeed, 
much of the discomfort of gos-pains can be aboVisbed by lOMtme 
stretching of the anus in abtlominal operations, or by the use of a 
flatus-tube. 

Although tliis grade of post-operative stasis is in itself quit • harm- 
less, it should never be regarded as Mnim])ortant, since it might well 
prove the forcninner of a serious jiaralytic or adhesive ileus, for- 
tunately it is responsive to treatment of the right kind (sec page 10S4). 

(ii) Paralytic Ileus, rost-operative paralytic ileus is of gradual 
onset, the symptom.s of complete obstruction supervening almost 
imperceptibly on the gas-pain.s and mctcorism of first-grade stasis. 
Sometimes the development of intestinal paralysis can be onticipatcu 
(e.g. gros.s peritoneal contamination or trauma at operation) ; at other 
times it catches us unawares. Most eases start on the second ot t/urc 
dag following operation, not infrequently a few Iiours after the fin> 
aperient (Wlieeler, 0). 

The symptoms arc alHlominuI pain, vomiting, distension, a*'* 
absolute constipation. The pain Ls continuous, dull, wearing, am 
situated in the umbilical and hypog.'islric regions ; it is fau.«e<l > 
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tension on the muscle-fibres of the dilated intestine. There is no colic. 
Vomiting is persistent and copious. Tympanitic distension of the 
abdomen appears early and increases rapidly ; at first it is iisually 
central, but soon the abdomen becomes bairel-shaped. Absolute 
constipation is present from the start, inability to pass flatus being a 
conspicuous feature. The lower colon may be emptied with an enema, 
but nofatus is passed. Further enemata produce no response, while 
aperients only increase the distension and vomiting. 

The diagnostic sign is absence of peristalsis. It cannot be seen, felt 
or heard. Dead silence on auscultation of the abdomen can only mean 
paralytic ileus. At an early stage this silence may be limited to one 
region, but before long, particularly in peritonitic ileus, peristaltic 
soimds cease everywhere. X-rays reveal gaseous distension of the 
small intestine ^vith fluid levels, but we do not favour this method of 
investigation. 

The duration and course of paralytic ileus is variable. It may be 
overcome in a few hours, it may continue for two or three days and 
then clear up, or it may progress to gross distension, dehydration, 
peritonitis, and fatal collapse. An unrelieved case usually dies on the 
third, fourth, or fifth day, but occasionally life is prolonged for a week. 
Becovery is always heralded by the return of peristalsis, which should be 
listened for fretiuently. Soon after peristaltic sounds become audible 
again, flatus is passed, vomiting ceases, and the distension subsides ; 
complete recovery rapidly follows, unless mechanical obstruction is 
present as well. 

(iii) Adhesive Obstruction. The symptoms of early mechanical 
obstruction make their appearance usually between the third and 
seventh day after operation, the highest incidence falling on the fourth 
and fifth days ; this is two or three days later than the usual com- 
mencement of paralytic ileus. The onset is almost always gradual, the 
picture chauging insidiously from post-operative constipation and gas- 
pains to a true mechanical obstruction. This stealthy beginning may 
occasion dangerous delay in diagnosis and treatment, but much of this 
danger can be avoided if we regard with suspicion all cases in which 
post-operative pain, vomiting, and constipation persist beyond the 
second or tliird day. 

An established mechanical obstruction produces three outstanding 
symptoms : (i) intermittent colicky pains (very different from the con- 
tinuous dull ache of paralytic ileus), (ii) persistent vomiting, and (iii) 
cessation of flatus. Abdominal distension is a relatively late symptom 
and must not be waited for. The diagnostic sign is increased peristalsis, 
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partiailarly obvious ou auscuUaitotty and presenting a striking contrast 
to the absolute silence of paralytic ileus. 

Altliougb colicky pains and increased peristaltic sounds in a post- 
operative j)atient usually mean a mccbanical obstruction, the pictm 
may be altered by the presence or subsequent development of periton- 
itis. Another change is produced by the superventiou of paralytic 
ileu.s, a mild degree of which may, incidentally, have been present from 
tlic start. It is thus evident that the sooner wc recognise the presence of 
a post-operative obstruction, the more likely wc are to diagnose its type. 

A rather diflcrent variety of early adhesive obstruction is sonie- 
times seen, in which there is a clear interval of a week or leii dayi 
between the operation and the obstructive symptonvs. The onset here 
is usually much more definite, peristalsis tends to be very vigorous 
(owing to absence of paralytic ileus), and there is no difllculty in making 
an early diagnosis. The outlook in this type is correspondingly more 
favourable. 

(4) DIFFEHEKTIAL DIAGNOSIS BETWEEN ADHESIVE AND rABAIATIC 
ILEUS 

In uncomplicated cases it is usually po.ssiblc to differentiate a 
mechanical obstniction from paral^iic ileus, and occasionally u 
deal may depend on this differentiation. Slore often tlio distinction ta 
not so important as might at first sight appear. The two condition? 
frequently co-cxist, and tlie treatment of both is in the first place 
conservative, and m many respects siiuilar. XeYcrtheless, an accurate 
diagnosis .should always be attempted. 

The main diflorcnces have already l)con indicated, but they may be 
conveniently summarised as follows : 



Paralgfte Iletii. 

Affhnice Oh-itnirtion. 

Orrw't .... 
1‘ain 

2n<l or 3nl day. 
Continnou5 doll ac!ie. 

.Ini to 7th day. 

Intermittent rolirky pjio''- 

Vomifin}! 

PfrsMent from eUrt. 

Becoming peni'tent. 

Vl<ib!e I'erl'taNis . 

AI>vnt. 

pometime^ present. 

Always present andmerea-^^t- 

Amlible 

Alwcnt. 

AUlominal di«ten«ion . 

Early ; rapidly pro- 

loiter; proprews mont 

Conr^ . . . 

pre^-ive. 

rlowly. 

Death in 3 or 4 iiays. 

Usu-tlly bmper. 


In dnulitful cases three procedures arc available, wJiich H?iae to 
distinguish paralytic from mechanical obstruction. Tliey are : 

(i) Certain drugs which stimulate perhtnlris, c.g. morphine, e^nn, 
and acetyl-choline. They jiuiy overcome intc-^tinal paralysis but can 
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have no beneficial effect on mechanical obstraction. Bile enemata 
come imder the same heading. 

(ii) Intravenous hypertonic saline produces a more definite action 
in the same direction. Given at the right time it is a powerful remedy 
against paralytic ileus, but in mechanical obstruction its only effect is 
to increase the colicky pains. 

(iii) Spinal (or splanchnic) anaslhesia is of the greatest possible 
value since it absolutely differentiates paralytic ileus of sympathetic 
origin from other types of post-operative obstruction. By abolishing 
the inhibitory action of the sympathetic, it overcomes intestinal 
paralysis from this cause in a few minutes, while it can have no effect 
on a pure mechanical obstruction. 

An important observation must be made in connection with these 
three procedures, i.e. they may produce some improvement in mechan- 
ical obstructions complicated by paralytic ileus. Here the mechanical 
block is usually partial, the obstruction being made absolute by paralysis 
of the intestine. Abolition of the latter may result in some return of in- 
testinal function, but this return is never complete and rarely more than 
temporary. 


Prevention Of Post-operative OBSTRUcrnoN 

We have seen that the chief causes of post-operative obstruction 
are : (i) infection (local or general peritonitis) and (ii) trauma at 
operation. To these we must add : (iii) shock or anxiety (especially 
in nervous people) ; (iv) prolonged chloroform or ether anesthesia ; 
(v) drastic pre-operative catharsis; (vi) a full intestine before opera- 
tion, or too early and generous fluids after it ; (vii) anal spasm ; 
(viii) denudation of peritoneum ; (ix) prolonged drainage. 

Most of these causes ate connected with the operation itself, but 
some arc antecedent to it, while others follow it. It is thus convenient 
to consider prophylactic measures under the headings of pre-operative, 
operative, and post-operative. 

A. Pre-op>eratn'e Pri>pJiylaa:is. Essejitial measures before operation 
are : (i) to reassure the patient and prevent anxiety or fear ; (ii) to 
have a reasonably empty stomach and intestine ; (iii) to avoid drastic 
pre-operative purging. 

Patients of “ nervous ” temperament are more susceptible to para- 
lytic ileus after abdominal operations than are those of the placid type. 
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This may bo explained by sympathetic activity from cerebral stimuli 
(Stout, 7), or perhaps from increased suprarenal secretion. It foUo^rs 
that every effort must be made to allay the natural fears and anxiety 
of the pre-operative patient. A cheerful and confident manner on the 
part of the surgeon and nurses will do a good deal, but for bad cases of 
" operation ncr\'es ” nothing acts so well as a small dose of morpliia 
(i to i gr.). 

The importance of a reasonably empty alimentary canal is obvious. 
The cleaner the intc.stine the less the matter available for bacterial or 
enzyme decomposition ; should paralytic or mechanical obstruction 
follow, distension of the intestine will be minimal, and the prospect 
of recovery materially improved. Therefore, in all “ set " operations 
entailing a rislc of subsequent ileus (e.g. intestinal resections, difficult 
pelvic operations, etc.), the patient should be kept on a low residue 
diet, mainly clear fluids, preferably for two days prior to operation ; 
the lower bowel should be emptied by a wash-out a few hours before 
it. "With urgent operations (e.g. acute appendicitis) there is no time 
to do more than empty the lower colon, but fortunately the patient 
has often been starved for the preceding day or two. 

Drastic pre-oporative catharsis undoubtedly predisposes to paralytic 
ileus. AMiethcr it acts by exhausting the intestine or by making it 
more sensitive to sympathetic stimuli we do not know. Indeed, it may 
be that the excessive peristalsis uses up tlie available supply of acetyl- 
choline in the gut-wall, while a contributory factor may be Ios.s of bile, 
wliich is hurried out of the body instead of being re-absorbed. AMiat- 
cver the mechanism responsible, there can be no question of the harmful 
consequences of pre-operative purging. If catharsis is essential (e.g* m 
intestinal resections) it should be done several days before operation, 
and the patient kept on clear fluids and non-residue food in the interval. 

B. Propliylaris at Operation, The main prophylactic measures 
may be summarised very briefly : (i) prevent and combat infection , 
(ii) avoid every form of unnecessary trauma ; (iii) abstain from chloro- 
form or ether anajsthesia ; (iv) cover all raw areas and carefully suture 
all peritoneal wounds ; (v) avoid prolonged or incorrect drainage. 

The most important cause of post-operative obstruction isperttonra 
infection. Peritonitis causes paralytic ileus by stimulating the sym- 
pathetic or by implicating Auerbach’s plexus in the inflammatory 
process (see page 1071); it produces ndhe-sive ileus by 
adjacent coils together or by the formation of fibrinous adhesions. 

Sometimes the peritoneum becomes infected througli no fault of lO 
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surgeon, but more often such infection can he prevented. Spillage of 
intestinal contents must be m(»t scrupiilously avoided, and the 
strictest aseptic routine maintained from the first to the last step of the 
operation. Above all, the greatest care should be taken to prevent 
the escape of the contents of a localised abscess or of a pus-containing 
viscus (e.g. a purulent appendix). Adhesions limiting a suppurative 
process must be treated with the greatest respect, and localised 
abscesses should, whenever possible, be reached and drained without 
traversing the uninfected peritoneal cavity. 

Should peritonitis be present already, the infecting focus must he 
removed and adequate drainage provided. The toxaemia must be 
fought energetically. In America much emphasis is laid on the value 
of bacteriophage. Smith (8) advises its administration at operation by 
a catheter inserted into the upper abdomen through the wound or 
drainage-tube ; 30 to 60 cc. of autogenous or mixed anti-coU and anti- 
staphylococcus and streptococcus bacteriophage is given and repeated 
daily for the first few days. ArUi-Welchii serum has been strongly 
advocated for peritonitic ileus, but the results are on the whole rather 
disappointing. 

Operative trauma is the second great cause of post-operative 
obstruction, and is the more deplorable inasmuch as it can often be 
attributed to bad surgery. The types of trauma responsible include : 
(i) uimecessary “ explorations ” ; (ii) attempts to reach and remove 
an organ through an unsuitable incision (e.g. removing an adherent 
appendix through a mid-line or epigastric incision) ,* (in) forcible and 
prolonged retraction of the abdominal wall ; (iv) rough liandling, 
pushing and pulling of the peritoneum or viscera ; (v) evisceration and 
exposure of the intestine, which soon dries and gets chilled ; (vi) tearing 
of adhesions, omentum, mesentery, and peritoneal coverings ; (vii) 
forcing packs and masses of gauze-roll against the intestine and highly 
sensitive peritoneum (e.g. in difficult cholecystectomies and pelric 
operations) ; (viii) “ flushing ” the peritoneum with irritating or cold 
lotions and constant “ mopping ” with swabs ; (ix) lumecessary 
denudation of viscera or parietes of their peritoneal covering, and 
failure to recover the bared areas. 

Naturally, such operative faults are more likely to be sufiered at the 
hands of the unskilled and “ occasional ” surgeon, than at those of the 
experienced and skilled operator. But errors of judgment, rashness, 
lack of patience, and the indifference bred of familiarity may lead even 
the skilled surgeon to commit one or other of these inexcusable errors. 
The only way to protect the patient against post-operative obstruction 
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h to regard it as a likely complication of every abdominal operation, 
and to take all possible precautions against it. 

In this connection, spinal anastkesia lias the great advantage of 
providing full muscular relaxation, thus avoiding forcible retraction 
of tlie abdominal wound, and reducing visceral and peritoneal manipula- 
tion and packing to a rninimum. It is, moreover, completely free from 
the great drawback of chloroform and ether, which is a definite 
tendency to initiate or aggravate a paralytic ileus ; on the contrary, 
spinal anresthesia has a well-marked stimulating efTect on peristalsis. 
^V}len the spinal route is inad\'isablc we should employ local and 
regional infiltration, with gas and oxygen or one of the safer forms of 
pre-aniDsthetic narcosis. 

Incisions must be planned to provide the easiest approach to the 
lesion, again, with the ohjcct of minimising operative trauma. The 
attempt to remove a difficult appendix through a mid-line or epigastric 
incision is extremely bad surgery'. If such an incision has already been 
made, and the ccccuui cannot he brought to it with ease, it should be 
closed and a second incision made over the appendix. The use of pads 
should be reduced to a minimum, and they must be inserted gently and 
loosely. For difficult pelvic operations Guthrie (0) advises on extreme 
Trendelenburg position at the commencement of anresthesia, wliich 
ensures tliat by the time the abdomen is opened tlie intestine is already 
out of the way. 

Intestine, other viscera, omenta, and mesenteries must be handled 
with the utmost gentleness. Evisceration of more than one or two coils 
at one time is rarely necessary, and all c.\-po.‘5cd intestine should be 
covered with hot packs. Denuded areas on viscera or parietes must 
bo carefully covered with peritoneum, or failing this with omentum. 
When the closure of the abdomen is commenced it is essential to appo'c 
and suture acctiratehj the edges of peritoneum^ otheravisc one or more 
coils of inte.stinc arc extremely' likely to become adherent to the sear. 
Any openings made in the course of anastomotic or other operations 
(e.g. posterior gastro-jejunostomy, entero-anastomosls, etc.) must be 
closed, and Idnlnng or narrmcing of the intestine gunnlcd again.st. 
^^'hen drainage is nccc.s.sary, the tube should be inserted into the most 
dependent part of the region to Iw drained, and in such manner that it 
take.s the shorte.st po.ssiblo route through the peritoneal cavity. Dmms 
should be removed early ns they encourage the formation of adhesions. 

In short, the surgeon should avoid meddlesome surgery, hmit iu> 
intcra'eiition to what is stricfly essentia! for the welfare of the patient, 
and carry out all intra-peritoneal procedures speedily and gently. 
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Projpliylaxis in Appendix Operations. Most cases of recent post- 
operative obstruction occur after operations for appendicitis. I have 
never seen it follow retroperitoneal or rectal drainage of appendix 
abscesses, and only twice have I known it to occur after a “ cold ” 
appendicectomy. But it is a common complication of acute appendi- 
cectoinies and also of transperitoneal drainage of abscesses. 

The incidence of post-operative ileus is highest in the difficult third 
or fourth day appendices, where it affords the only real argument in 
favour of the so-called Ochsner-Sherren or conservative treatment for 
such cases. I cannot help thinking that the incisions in common use 
are partly responsible for its occurrence. The attempt to free and 



remove a ffiredjand friable appendi-T through a median or paramedian 
incision is almost bound to prove difficult and to cause trauma ; 
indeed a not uncommon result is rupture of the purulent appendix and 
infection oj the peritoneum. 

For these and other reasons I have for several years employed in 
all undoubted appendix cases a transverse inci&ion (fig. 584} immediately 
medial to the anterior superior spine (10). This provides much the 
easiest approach to the cajcura and appendix, and permits the removal 
of difficult appendices with a mmimum of disturbance or trauma. 
Further, it is particularly suitable for the retroperitoneal drainage of 
an iliac appendix abscess (see fig. 585), which by this method can be 
reached \vithout opening the peritoneal cavity. 

The drainage of a pelvic appendix abscess should again not be 
attempted through the peritoneal cavity unless circumstances force 
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one to do so. Operation should, whenever possible, be postponed until 
the ab'seess c.an be opejied into the recium. Pinally, no attempt is to 
be made to remove the appendix in the presence of an abscess, unless 
it is Ijnng free in the nbsccss'cavitj*. 

C. Posl-operalive Prophylaxis. A mild inhibition of peristnlshi 
should be regarded os a natural result of every abdominal operation, 
and premature attempts to force the intestine into octivnty are likely 
to do more barm than good. The first essential is rest, which is best 
secured with small doses of morphine. Nothing should be allowed 
by nioutb, not even water, until tlic patient is free from nausea. 
Mctcorism and gas-pains caused by anal spasm will be relieved greatly 
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by the insertion of a Jlaliis-lube ; to prevent anal spasm and facilitate 
the e.vpuIsion of flatus. Brown (U) Tccoiiunends routine slrctching of 
the anal sphincters after evorj* abdominal operation. A heated ]>a<l 
to the alKlomen, or a radiant heat cradle, is 'also of grc.\t value in 
iliminishiiig post-operative distension and gas-pains. If vomiting 
continues after the first six hours a stomach tube should l)c passed with- 
out delay ; this avoids distension and prevents air-sicalloinng (an 
important consideration). Ilectal saline should be given slowly and 
continuou-sly, and only when it is retained easily and absorbed at a 
fair rate. If post-o]>erative ileus is likelv it is better to avoid the n'ct.a 
route and to give the fluid or intravenofidg. Oral feeding 

is started when the patient Ls free from nau'^ca, preference being p'cn 
to substances (hot water, fat-free broth, etc.) which stimulate perist.alsw 
(O^chnerand Gage, 12). 
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Management of Post-operative Obstruction 

The treatment of post-operative ileus is governed by the tem]}orary 
nature of the obstructing agent, whether this be paralytic or adhesive. 
In the former, recovery depends on the return of intestinal peristalsis, 
while in the latter the obstruction clears up with the absorption of 
fibrinous exudate and adhesions, and the consequent freeing of glued 
coils and straightening-out of Idnks. Therefore, the primary objects 
of treatment should be : (i) to Jceep the patient alive, and (ii) to prevent 
irrecoverable damage of the intestine, whilst awaiting the re-establish- 
ment of the functional or anatomical continuity of the alimentary 
canal. Operative intervention is justified only when these objects 
cannot be attained ^vithout it. 

At the first appearance of obstructive symptoms, it may not be 
easy to decide whether the ileus is mechanical or paralytic, and valuable 
time will be lost if we wait until a definite diagnosis can be made. 
Moreover, in many cases, particularly of peritonitic ileus, adhesions 
and paralysis are both present, and the proportion of the total obstruc- 
tion for which each is responsible may vary from day to day. It is, 
therefore, imwise to draw too sharp a line between the two types of 
post>operative ileus, in the actual management of cases. 

Management of Early Cases. The onset of post-operative obstruction 
is gradual. When it appears in the first three days it is almost always 
paralytic, while after the fourth day it is probably mechanical. In 
either case nothing can be worse for the patient than a rushed laparo- 
tomy. For the first twenty-four hours the obstruction tends to be 
incomplete, and more often than not can be overcome by rational 
conservative treatment. 

The restlessness and anxiety of the patient is countered by keeping 
him quiet and by giving small doses of morphine or heroin. Nothing 
whatever is allowed by mouth, not even sips of water. A duodenal 
catheter should be inserted without delay, and the distended stomach 
and upper intestine decompressed by suction-siphonage (see page 998), 
or by repeated aspiration ■with a strong syringe. These measures 
prevent air-swallowing and relieve distension, thus favouring the 
straightcning-out of kinks and preserving the tone and blood supply 
of the intestine. 

Dehydration is avoided and strength maintained, either by con- 
tinuous intravenous glucose-saline, or by generous subcutaneous saline, 
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punctuated with four-hourlj feeds of ghicose-satine intravenously. 
Glucose should not he given alone, or if it is, insulin should bo adminis 
tcred with it ; without saline or insulin glucose has a depressing efiect 
on peristalsis. Rectal saline is inadvisable in tlie presence of obstruc- 
tion. One of tbc most valuable remedies I know of for early paralytic 
ileus is eojitiniious heat to the abdomen ; tins may be supplied by an 
electrically heated pad or by a radiant beat cradle, the former being 
much the more comfortable. 

In paralj*tic cases the reiuni of peristalsis is shown by the passage 
of flatus, hut may be discovered before this on auscultation of the 
abdomen. Wlictlicr peristalsis returns or not, nn enma should he 
given at the end of the first twenty-four hours. My own preference is for 
nn ox-hile enema, six ounces of bile being nm in slowly through a high 
catheter, and followed by a simple or turpentine enema half an hour 
later. 

In most cases these measures prove successful and iiotliing furtlier 
need be done. Above all, no attempt should be made to force the 
intestine into activity during the firet twenty-four hours. Purges, 
pituitrin, and cserin should be absolutely forbidden. 

Mam/jement of Established Obstmeiion. If after twenty-four Jioun. 
tlie above mca.surcs fail to give relief, the case must be regarded as an 
cstahlishal obstruction and more energetic treatment adopted. Duo<lcnal 
drainage, heat, and intravenous or subcutaneous saline arc continued, 
but care must bo taken not to overload the body vrith fluid, by checking 
the intake with tlie output. 

Unle.'ss it is obvious that the obstruction is wholly mechanical, the 
case sliould he treated in the first place as an established ; 

our object being to encourage the return of peristalsis, eitlier hy direct 
action on the intrinsic netiro-musciilar mechanism or by abolishing 
the iniiibiting control of the sympathetic. P’or tliesc purposes thrw 
mea.sures of proved efliciency are available : (i) drugs, (ii) hj'pcrtonic 
saline, (iii) spinal anic.stbc.sia. 

Drtifjt. Apart from the ordiimiy cathartics, four drugs exert a 
stimulating action on intestinal movement.s, namely, pituitrin, esonn, 
morphine, and acetyl-choline. 

Of tlie.se, pituitrin and esertn (physostigniine) are tlie least dej^nd* 
able, and prove of little real value in the treatment of paral>'tic ileus. 
In e.tporiinents on the hujnntt i7e«w, I have shown that they both cause 
areas of sustained local spa-sm, without any appreciable increafe oi 
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Fig. 6SC. — TaACiso gBQ»i?o EnrEct 05 ninua lucx o* IvmirrsccuB IsncnoK or Esriio:. 
(Atmraa'a nrEBomr.) 


peristalsis (fig. 586). Moreover, according to Ochsner and Gage (12) 
they finally produce an after-relaxation of the intestine which more 
than neutralises any stimulating property they may possess. On the 
other hand, especially in the case of pituitrin, a very definite increase 
of peristalsis is produced in the large gut, and the drug may be of real 
service in the treatment of colonic stasis. 

Morphine. Contrary to what might be expected, and is generally 
taught, morphine acts as a definite stimulus to peristalsis (see figs. 587 
and 688). This action is shown particularly on paralysed or denervated 
intestine, and there is abundant clinical evidence of its beneficial effect 
on paralytic ileus. At first it was thought that this effect could be 
attributed to the mental and physical rest induced by the drug, but 
we now have ample experimental proof that morphine, in small doses, 
actually increases the tone of, and initiates peristalsis in, paralysed 
intestine (Mclver, 13). I have been able to show that this stimulating 
property is also exerted on the healthy human ileum (figs. 588 and 689). 

It is difficult to speak too highly of the value of this drug in the 
treatment of paralytic ileus. Its administration should always he well 



Ttg. SS7.— ErrxcT or Mobehisk (nrroi>EB]iK:*ii.r) ox Istbtisb or Doo. bhowiko Ikctlcabk x« 
Mcscuum To'iK HKD I’ctmims. iAJter Flanlatd ililUr.) 
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controllctl, and only small doses, c.g. ^ gr. six-liourly, slionld be 
given, since they arc less likely to mask the symptoms of a mecliamcal 
obstruction. Mor])hine is invaluable in peritomiic tfctw, where, 

in addition to its 
stimulating action 
on peristalsis, it 
? supplies much- 

3 needed rest and 

M sleep, and allays 

V mental and physical 

I distress. 

^ Acclyl-choUne. In 

- an article published 

g a few montlis ago, 

® Lawrence Abel (1) 

jf brings fo'nvard con- 

vincing evidence 
? I that acctyhcholine 

^5 is a powerful peri* 

^ 9 staltic stimulant, 

1 3 Qn<l claims that it 

I is practically a 

i specific in its 

I curative action on 

3 paraH’tic ileus. Tliat 

I acetyl-choline docs 

6 increase peristalsis I 

g have proved conclu* 

“ sivcly by c-xperi- 

g ments on a coil of 

^ human ileum, whicli 

was isolated (bilater- 
ally excluded) in th® 
course of treatment 
of a case of strangulated hernia, which is recorded on page lOM- 
A small balloon was inserted into the coil and connected to a 
tambour, the iiiovomonts of the intestine being recorded on a clock- 
work dnun. Figure flOO shows the result of one of these experiments, 
0-1 gni. of freshly dissolved acctyl-choline boinginjecte<l intramuscularly 
at the [mint innrkwl with an arrow ; the tracing demonstrates a 
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well-marked increaseofperistalticmovements, starting about 10 minutes 
after the injection, reaching its maximum after 20 minutes, and then 
subsiding rather rapidly to normal. Figure 591 is a record of a similar 
experiment, in 
which a more rapid 
drum was used. 

In actual cases 
of paralytic ileus, 
however, my ex- 
perience with 
acetyl-cholihe has 
been less satisfac- 
tory than ‘Abers. 

It is given in 0*1 
gm. doses by intra- 
muscular injection, 
hourly or two- 
hourly, until flatus 
or feeces are passed, 
or up to six doses. 

In desperate cases 
larger amounts can 
be injected. We 
must admit that 
this substance does 
evoke peristalsis, 
often after only one 
or two injections ; 
but, as might be 
expected from the 
results of the above 
experiments, this 
effect is very tem- 
porary, and the 
intestine relapses 
into inactivity 
after it has worn off. 

More experience is undoubtedly needed before the true 
value of this drug can he properly assessed, but it is certainly 
worthy of trial when other measures fail and before operation is 
resorted to. 

YOU t. — 2 y 
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Hypertonic Saline. Hypertonic saline increases intestinal move- 
ments wlien directly applied to the muscular wall (fig, 592), and also when 
given intravenously . , 

Figure 593 shows a 
tracing obtained after an 
intravenous injection of 
16 cc. of 25 per cent 
saline, during the experi- 
ments on the human 
ileum already referred 
to ; it will bo seen that 
the stimulating effect 
on peristalsis is more 
powerful than that 
obtained with acetyl- 
choline (fig. 590), also 
that its action is much 
more rapid. 

The clinical results of 
hypertonic saline are 
undoubtedly superior to 
those of drugs, and it 
should be administered 
in all cases of paralytic 
ileus which persist after 
the first twenty-four 
hours. Not only does 
this stimulate peristalsis, 
but it also replaces the 
chlorides of the depleted 
plasma, and combats the 
alkalosis which is often 
present (see page 983). 

An effective dosage is 
500 cc. of 10 per cent 
solution, which should 
be run in very slowly. If during the injection colicky pains occur, 
and no ffcces or flatus pass, a mechanical obstruction should he 
diagnosed. 

Recently, Ochsner and Gaga (12) have shown that hyper- 
tonic Ringer’s solution (2‘5 per , cent of 20 N Ringer per kilo 
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of weight) stiimilatcs peristalsis more than docs h}’pertonic 
saline, and that h}i)crtonic Hartmann’s solution gives the best 

results of all 
(fig. 594). 

JEnamta. The 
first enema (simple 
or turpentine), 
preceded by an in- 
jection of ox-bile, 
is given at the end 
of the first twenty- 
four hours (sec 
above). This 
should be repeated 
at intervals of 
twelve hours, each 
enema being timed 
to follow an in- 
jection of acetyl- 
choline or intra- 
venous h>*pcrtonic 
saline. If the 
obstruction per- 
sists at the end of 
the second twenty- 

four hours, theout- 
look becomes very 
serious, and we 
have to resort to 
our last line of 
defence, namely, 
spina! anjcsthesia 
and operation. 

Spinal An(T8- 
ihesia. In para- 
h-tic ileus caused 
by sympathetic irritation, the effect of spinal anrrslhesia cclip^s that 
of every other remedy. Unless grow and prolonged distension has 
already damaged the intrimsic neuro-mu.scular mechanLsm, obstruction 
from this catL«e is almost bound to vielU when a spina! ana-sthctic is 
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— Tuicmo SBOvjsti ErncT oy IxrajrxNors jDjnsiswuTJOT oy llrraBTOsjc Ilj«TM4V3f’s 
SOLCTIOV Adyn\HIC IxTEYmE {‘iptT (khmrr and Gajf.) 


administered, since tiiis completely frees Auerbach’s plexus from the 
inhibitory influence of the stimulated sympathetic. The effect is often 
dramatic, a copious motion and much flatus being passed within a 
few minutes. 

Actually, splanchnic anccsthesia (fig. 595) produces a more direct and 
powerful action on the sympathetic, and has the added advantage of 
causing a lesser fall of blood-pressure. The technical difficulty of 
obtaining a successful splanchnic infiltration, without opening the 
abdomen, however, renders this procedure frequently impracticable, 
while the results of the simpler spinal route are satisfactory enough to 
make it the method of choice. Ephedrinc must never be given to 
counter the fall of blood-pressure, since this drug nullifies the effect of 
spinal anaesthesia by stimulating the sympathetic nerve-endings ; 
instead, an intravenous saline may be administered vnth the spinal, if 
the blood-pressure shows signs of falling to a dangerous level. 
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If no action occurs in ten or fifteen minutes, either the obstruction h 
mainly mechanical, or the intestine is so. damaged by " iiitraimiral 
strangulation ” that it is past spontaneous recover}-. In both events 
the patients only hope lies in operation. 

There is an unfortunate tendency to regard spinal aiijestlicsia iss 
a last resource, and to use it only after everything else lias been 
tried. Indeed, one rarely hears of its emploj-ment before the fourth 
day of a post-operative ileus, by which time irrevocable damage may 
have been suffered by the intestine, or the blood-pressure may have 
fallen so much that the procedure is likely to prove fatal. There is no 
reason v\ lij the spinal injection should not be given as soon as it becomes 
obv ious that the ileus will not yield to hypertonic saline and cnemata ; 
It sliould certainl}' nev-er be postponed bej-ond the end of the second dav. 
Some jicople recommend a fractional dose, e.g. tbree-fiftlis of a hill 
ana'stbetic dose, but I prefer the full dose, as it may be nccess.iry to 
proceed to operation at once. 


OPEIIATIVE TnEATMEKT 

Operation for post-operative obstmetion should not be undertaken 
until a reasonable attempt has been made to overcome it by other 
means. On the other hand, there is no jiLstification for delay once it 
becomes clear that the ileus will not yield to conservative treatment. 
The rational thing to do is to give a spinal ancesthetic and, if this fidU 
to produce an action in ten or fifteen minutes, to proceed at once to 
operation. 

In early cases (i.c. second or third day of obstructive symptoms) I 
feel certain that it is proper to rc-opc« t/te original iivuiuJ, wlietlier the 
I eu.s is paral}-tic or obstnictivc. The operation-site is inspoctc^l and 
o vious adhesions arc carefully freed; too mucli time should not bo 
expended over this procedure, and any denuded areas must he covert‘<l 
vnth peritoneum. Post-operative peritonitic effusion is suckod out 
and drained. 

It now remains to decide whether or not to drain the distcndo<l 
gut by enterostoiiig. TJie modern tendency is to do an entoro‘>toniy 
vihcncvcr the abdomen is ojicneil for post-operativ-e obstruction, and 
uhether the ileus i.s paralytic or mechanical. This certainly pociiis 
rational. In paralytic case.s it relieves the gross distension and intm* 
mural strangulation of the intestine, and thus restores its blo<xl supply 
and motility ; while in mechanical obstnictions the decompression of 
the distended gut sliould liclp in straightening out kinks and releasing 
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valvular spurs. It is probably wise to perform the enterostomy 
through a separate stab wound near the main incision. This 
usually means a low ileostomy, since most operative obstructions 
involve the lower ileum. The upper jejunum is already drained by the 
duodenal catheter, which should always be left in. AVhen extreme 
distension is present, it may be wise to drain the intestine in two or 
more places. 

In late desperately-ill cases re-opening of the operation wound, and 
ail procedures of the radical type, are practically certain to end fatally. 
A blind" enterostomy, through a small left para-umbilical incision, 
bringing out and draining the first distended loop which presents, 
is the only measure which gives a chance of survival. Unless 
a spinal anesthetic has been given, this operation should always be 
performed under local anaesthesia only. 

The great drawback in connection with enterostomy is that it does 
not always succeed in its object, which is to drain the obstructed 
intestine. Every surgeon of experience knows that after the first gush 
of fsocal contents, the enterostomy often becomes quite “ idle.” Some- 
times this is due to blockage of the catheter, and constant attention 
unll be needed to prevent this, by syringing it through with hot saline 
at frequent intervals. But more often the explanation is that, although 
the outlet may be patent, the intestine had not enough tone and 
motility to take advantage of it. Therefore, every effort must be 
made to stimulate peristalsis after enterostomy, by local heat, acetyl- 
choline, or, best of all, hypertonic saline. Fiuthermore, duodenal 
drainage must be continued, and dehydration prevented by adequate 
subcutaneous or intravenous fluid, until peristalsis becomes established 
and oral feeding can be commenced. 

Summary of Treatment. The above measures are summarised 
chronologically for the reader’s convenience, Avithout insisting on a 
rigid observance of the order or details of the list. In the case of an 
obvious mechamcal obstruction a similar routine may be followed, 
except, of course, that peristaltic stimulants mxist be omitted. 

First 24 hours : 

(1) Nothing by mouth. 

(2) Intravenous glucose-saline or Hartmann’s solution ; sub- 
cutaneous saline. 

(3) Duodenal or gastric drainage by nasal or oral catheter. 
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(4) Continuous heat to abdomen. 

{.'>) Flatus tube or stretching of anal sphincter. 

(G) Small infrequent doses of morphine or heroin. 

End of first 24 hours : 

Ox-bile enema (G ounces) followed by simple or turpentine enema. 
Second 24 hours (if ob.struction jjersists) : 

(1 ) Continue intravenous or subcutaneous fluid. 

(2) Continue duodenal or gastric drainage. 

(3) Continue heat to abdomen. 

(4) Morpliine, J gr. six-liourly. 

Try these measures for 12 hours ; if no result : 

(o) Give alow intravenous hypertonie saline (600 cc. of 10 per cent), 
and follow with o.v-bilc and then turpentine enema. 

(0) If this fails, trj* acetyl-choline, 0-1 gm. hourly, up to six doses. 
(3 and 0 may ho reversed, at the surgeon’s choice). 

End of second 24 hours (If obstruction still persists) : 

Give spinal anmsthctic ; if no action in 15 minutes, operate. 
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CHAPTER IV 


Peritonitis 

GENERAL DISCUSSION 

Jn the vast majonty of cases pezitonitis is a compliciiiion of a pre- 
existing abdominal disease, which is usoally an infective or ulcerative 
lesion of one of the hollow viscera. Bacteria may also invade the 
peritoneum through a penetrating injury, or after traumatic rupture 
of an abdominal or pelvic organ. Very rarely, and then mainly in 
children, peritonitis occurs for no apparent reason, and we call it 
primary ; but even here the infecting organisms are brought to the 
peritoneum from another focus, either by the blood or lymph stream, or 
via the genital tract. 

PeritonitLS may be diffuse or localised, and both types can occur in 
acute and chronic forms. 

Acute diffuse peritonitis is one of the most dreaded and fatal of 
human diseases, being the terminal event in most acute abdominal 
emergencies, and also in many of the more chronic lesions. Timely 
surgical intervention, aimed primarily at the source of infection, saves 
a large proportion of cases, but the mortality of cases treated less 
promptly is extremely high. Sometimes death occurs rapidly, i.e. 
rvitbin 24 or 48 liours, the letli.al factor being an ovem’belming bacterial 
ioxcemia or septicannia. Other cases surrdve the initial toxmmia, only 
to succumb some days later to the effects of a widespread paralytic 
ileus, 

Tlie %atal necessity for early surgical attack on the causal lesion has 
been recognised for many years, rvith the result that the incidence and 
mortality of diffuse peritonitis are appreciably lower than they were. 
But t^vo equally important therapeutic principles are of more recent 
development, namely, an energetic combat against the peritonitic 
toxa3mia, and intelligent treatment of the paralytic or adhesive ileus 
which tends to complicate all but the most fulminating cases. 

Acute localised peritonitis is mostly a protective process, which tends 
to limit an infective abdominal lesion to its site of origin, and then to 
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resolve the subsidence of the visceral infection. At times, how- 
ever, tills resolution is incomplete and terminates in suppuration, with 
the production of an inlra-pcritonml abscess. Although far less fatal 
tiian diltuse peritonitis, the localised variety is not ^YitllOut danger, 
particularly if it implicates one or more of the compartments of the 
sub-diaphragmatic space. Local suppurative peritonitis may also bo 
encountered us a residual abscess, which lias been left behind after the 
subsidence of a diffuse peritoneal infection. 

Mliile the essential step in the treatment of diffuse peritonitis is to 
remove the cause of infection, the chief part of the treatment of a local 
intra-abdominal abscess is to let out the pus and provide drainage. 
Latterly, there has been a tendency to delay the opening of appeiuluc 
and other abdominal abscesses, in the liope of their becoming absorbed, 
or of their localising still further. In our view tliis is a dangerous 
doctrine ; apart from certain vct)* definite exceptions, Yve believe that 
a peritoneal abscess should be opened and drained as soon as it is 
diagnosotl. 

Chronic diffuse peritonitis is most commonly tuberculous, but 
occasionally it is caused by pneumococcal, gonococcal, and ordinary 
septic infection. The condition is not immediately fatal, but death 
may be the ultimate result of general systemic infection, whilst some 
cn.scs terminate with intestinal obstruction by adhesion'i, or from 
exhaustion following a prolonged illness. 

Chronic local peritonitis is rarely a suppurative process, but it 
frequently leads to the development of fibrous adhesions or bands, 
which may eventually cause a fatal intestinal obstruction or strangu- 
lation. 

Tins article will be devoted to a consideration of the various kinds 
of diffuse or generalised peritonitis. 3x)cal abdominal abscesses arc 
dealt with on page 1142, 


TIlK rEIUTO.VEUM ; ITS AN'ATOMV AXI> KU.VCTIONS 

The iwritonciim is a thin serous niciubnine wliich lines the abdominal 
and |)olvic walls (jxiridal haver), and is reflccteil from them to pri>y' <* 
coverings for the viscera {visceral layer), llie double-layered reflections 
ntt-iching the viscera to the parictes, or to one another, arc known a-'^ 
mesenteries, omenta, or ligaments, the tenns varying with the viscus. 

The peritoneal membrane itself is jiorfectly smooth, and consists 
of a layer of mcsoblastic cmlotlieliurn, resting on a thin layer of con 
neclive tissue, Immc<Uatelv outside the peritoneum is the extra 
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peritoneal areolar connective tissue, which in several places is loaded 
^\^th fat- 

Between the parietal and visceral layers is a 'potential space, occupied 
by a small amount of lubricating serous fluid. Originally a part of the 
very simple embryonic coelom, this peritoneal “ cavity ” becomes, in 
the process of development, extremely complicated, by the invagination 
into it of the numerous derivatives of the primitive gut, and of the 



Fig. 50G.— Dwoba* sHOwiyo M*i^ PrarroysAt. Smcw. 
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organs which grow from the “ anlage ” of the genito-urinaiy system. 
In the male the peritoneal cavity is a closed sac, but in the female it 
comiminicates via the ostium of the Fallopian tube with the utenis 
and vagina, and so with the exterior. 

Anatomically, the peritoneum forms two main compartments, the 
greater and lesser sacs (fig. 596), communicating through the foramen of 
Winslow, which lies in front of the inferior vena cava, behind the 
portal vein, and below the neck of the gall-bladder. The lesser sac is 
situated behind the stomach and lesser omentum, and extends upwards 
beneath the liver, and downwards into the great omentum (see fig. 596) ; 
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the omental portion is often obliteratwl b}’ adhesions. The foramen of 
■\Vinslow rapidly closes Avhcn an inflaininatorj' lesion is present in its 
vicinity, with the result that the lesser sac becomes completely slmt 
of! from tlic greater. 

For the |)urposcs of clinical siirgciy, the greater sac may be divided 
into regions or compartments, which arc normally iu free communica- 
tion, bat wiiich under pathological conditions become isolated by the 
adhesion of neighbouring peritoneal .surfaces. Peritonitie effusions tend 
to gravitate or accumulate in these comjuirtments, with the production 
of localised abdominal abscesses. 

The main compartments arc five in numher, namely, the sub- 
phrenic, the right lumbar, the left lumbar, the central, and the pehic. 



In the supine position, the lumbar (paravertebral) fofS(r and the 2 )dn* 
form three deep cavities, wliich ore accentuated by the forward pro- 
jection of the lumbar vertebra?, and by the projecting pelvic brim {the 
abdominal watersheds of Bo.v), and into which free effusions tend to 
gravitate. The two lumbar fossa arc subdivided by the ascending and 
descending colon into internal and external jnracolic sulci (sec 
and 598). The pelvic cavttg contains several peritoneal pouches, diffcTing 
somewhat with the sex, and produced by the projection into the cavity 
of the pelvic viscera. The most dependent of these pouches {therefore, 
the one into which pelvic effusions tend to acctmmlate) is kno'ni as the 
|>ouch of Douglas (recto-vcsical in the male, and rccto-vaginal in the 
female). 

The ccjUrof compartmrul lies in front of the lumbar vertebne ujuI 
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contains most of tlie small intestine. It is sliut off from tlie subplireuic 
region by the sbelf-like transverse colon and mesocolon (fig. 598), and 

menr posTeno-suPcmoR 


SPACE 



Right ii-inc FOS3H — 


Tij. 538.— rEEiTO’*!*!. Spices kiobt mu.? or AsbOMEv. 

by the apron-like great omentum which comes down from the former. 
Laterally, it is in wide communication with the internal paracolic sulci 
of the lumbar fossto, whilst below it opens into the pelvis. Obliquely 
bisecting the central compartment is the mesentery, which is attached 
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to tlie posterior abdominal wall .along an oblique line, starting to the 
left of the second lumb.ar vertebne, .md ending in front of the right 
Siicro-iliac synchondrosis. 

Tiie subpItTcnic compartment is a many-chanibcred potential sp.ice, 
above the transverse colon and mesocolon, and below the diaphnigm. 
It opens into the right nnd left lumbar fossfo at the cephalic ends of tlic 
corresponding external paracoUc sulci (fig. 59S) ; the comK\unication is 
somewhat restricted, especially on the left side, by the phrcnico-colic 
ligaments, and may be completely closed by inflammatory adhesion''. 

The somewhat complicated anatomy of the suhphrcnic region nill 
be considered more fully in tbc article on subplircnic absccs.s (see jvigc 
11. 14). It may be iwinted out briefly, however, that the main space is 
divided into supra- and infra-Iiepatic comp.artmcnts, nnd that each of 
these is subdivided into right and left. The right inf ra-hcjtaticcomjvrt- 
ment, also known .ns the “ right renal pouch,'* jsaregiojiofthegTe.atcst 
]>ossihle surgical importance (see fig. It communic.rtcs with the 
right iliac fossa via titc right external paracolic sulcus, witli the rigid 
suprn-hcpatic space round the free border of tbc liver, with tbc lesser wc 
through the foramen of Winslow, and includes among its l>oundaries 
the pylorus, <luo(lenum, gall-bladder, liver, and hepatic ilo.xure of the 
colon. 

Fuiictious oj Peritoneum. The peritoneum euslvei\th% cud separates 
the visceni, suspends them to the abdominal parictes, carries to them 
their bloo<l-Yc.ssol.s, lymphatics and ncives, nnd provides a smooth and 
lubricated medium, which iwrmits inte.stinal j)eristalsis and other 
visceral movements to occur without interference or friction. 

Moreover, it provides a (Ic/ence-mcchauism of n.stonisljing enicieiicy 
against the results of injuiy’ or infection. Its thinness nnd its huge 
serous surface (.said to equal the total area of the surface of tlic bo<l>) 
ensure a rapid protective reaction, both local nnd general, whatever the 
site of infection or uijurj*, while the endothelial cells, which line d 
without iuterruption. arc valuable allies to the extravasatod leucocytes 
ij\ tl\c cellular ]>art of the inflammatory process. 

Unfortunately, the cnonnoiw serous surface is iutcnseJi/ ah*orjfluc. 
munis and minute solid particles (e.g. bacteria) are ab^orbeil uuun J 
by the peritone.sl hlood-vcsscls (Itolton), while larger particles are 
rcmovc<l mostly by the lymphatics ; lM)th nbsor])tivc proc•c^5c.'^ are 
increa«(Hl by respiratory or intestinal movements, and al*>o hy t u 
raising of the intni-nlxlominal pressure. 

Free absorption of bacteria nnd their to.xins is largely rc^l’on'm e 
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for the fatal results of peritonitis, especially when the infection is 
extended rapidly to involve the whole or most of the peritoneal cavity. 
More often, however, the peritoneum resists the spread of infection, 
by localising the mischief to a limited area ; this function of localisation 
depends on the production by the inflamed peritoneum of a coagulable 
jihrinous exudate, which glues together adjacent peritoneal surfaces, and 
so produces a barrier to the further spread of infection. 

The omentum plays an important part in the defence against 
peritonitis. It is a protective curtain, richly vascular, with numerous 
mobile fringes along its free edge. Covering, or coming into contact with 
the bulk of the viscera in the central and lumbar compartments, it is 
always ready to participate in the reaction against trauma or infection, 
and, by adhering to a perforation or an inflamed viscus, to limit the 
diffusion of septic material, and to localise suppurative processes 
to their site of origin. Furthermore, by becoming adherent to the 
abdominal wall, it may completely isolate the upper half of the abdomen 
from the lower, thus limiting a gross infection to one or other region. 
A relatively unimportant function of the omentum is to act as a 
storehouse for fat. 

Nerve su^jily. The peritoneum is supplied by the ner%’es which 
innervate the muscular wall of the abdomen, i.e. the lower sis thoracic 
nerves and, to a small extent, the fifth thoracic. Whilst the visceral 
layer is probably insensitive to any form of stimulation (Cushing), the 
parietal layer is sensitive to pressure, traction, and other forms of gross 
trauma. Such trauma to the parietal peritoneum, and particularly to 
the mesentery, is productive of severe shock. 

The segmental similaTity oi the nerve supply oi the pexitoneum and 
abdominal wall explains the muscular rigidity and superficial tenderness 
of peritonitis ; both phenomena come under the heading of segmental 
reflexes (see page 990). 

Lymjdi drainage. For many years it was thought that absorption 
by the peritoneum occiured more readily and more rapidly in the upper 
regions of the abdomen than in the lower ; in fact, this was put forward 
as an explanation of the well-known fact that infections of the sub- 
diaphragmatic area have a higher mortality than those of the lower 
abdomen and pelvis. It has even been reported that actual spaces, or 
“ stomata,” exist between the endothelial cells of the peritoneum 
covering the diaphragm, through which a direct communication occurs 
between the peritoneal cavity and the diaphragmatic lymphatics. 
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Acttiallv, no such stomata emst, neither is there any reliahle 
evidence to suggest tlmt tlie main patli of toxic absorption from the 
peritoneum is ))y the l>Tnphatics. It has, in fact, been siio\N'n that the 
l^Tnphatics become rapidl}’ occluded by a participation in the inflam- 
matory process, and thus they very soon cease to play any part in the 
process of toxic absorption. 

Anatomically, Iiowcvcr, there is a close connection between the 
diaphragmatic peritoneum and the cxtra-pleiiral lyn\ph plex\is above 
tljc diaphragm. Poucli-like lymphatic vessels pass do\ni from the 
latter plexus, between the nmscuhar and tendinous fibres of the 
diapliragm, and come into direct relation with minute evaginations of 
the iicritoncum, wliicli also penetrate into the diaphragm. This close 
contact of the peritoneum and pleura account for the frequency nith 
which infections of the latter complicate suppurative lesions of tlic 
upper abdomen. 


Acutr Diffuse I'eiutonitis 

Caufulhn. Acute peritonitis, from the ictiological point of view, 
may be divided into prumry, secotidary^ and po^t-operatiw. 

Primary acute peritonitis is rare and almost limited to cliildren; 
tliere is no discovcnible caiLsc in the abdomen, and the infecting organ- 
isms are brought to the peritoncuin by the bloo<l stream, or possibly via 
tlie genital tract or lymphatics. This is an extremely fatal condition, 
in wIiicIj a great deal of interest has been shown recently, and to which 
a separate section is devoted on page I Mo. 

Post-operative peritonitis is unfortunately a common complication 
of abdominal operation's, and is of obvious importance. It is abo 
ilcalt witli in a separate section (sec page 1 Kt2). 

Secoiulary j)erilonUis is much the most common variety, and will 
receive consideration here. It may complicate nlmo’«t any abdominal 
lesion, wlietlicr traumatic, infective, obstructive, ulcerative, or 
neoplastic. 

.lUioloyy of Secondary Pcri/nnilis. Causative lesions may he groujicd 
under the following licailings: 

(a) infective lesions — particular!}* npj>eiulieitis, cholecystitis, wlp- 
ingitis, uterine and pelvic sepsis, localised abscess, diverticulitis, orn 
pancre-atitis. Jpj>endicidar jieritonitis is by far the most common 
variety of acute |>critoneal infection, and is of siinicient irn|>ortnnec to 
merit a section to itself (see page 1131). 
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(6) Acute perforations — of stomach, duodenum, appendix, gall- 
bladder, and intestine (e.g. typhoid). 

(c) Ulcerative lesions (chronic perforations) — e.g. carcinoma of 
stomach or colon, ulcerative colitis, tuberculoiis enteritis, etc. 

(d) Obstructive lesions — late simple obstruction, paralytic ileus, 
internal strangulation, intussusception, Ttichter's hernia, etc. 

(e) Traumatic rupture of hollow viscera — particularly the intestine 
and urinary bladder. Eupture of solid organs (liver, spleen, etc.) 
may also terminate in peritonitis, owing to infection of the resulting 
hasmatoraa. 

(f) Penetrating wounds of the abdomen — especially when the alimen- 
tary tract is involved. 

"With the object of discovering the relative incidence of the various 
causes of secondary peritonitis, I examined the records of fatal cases 
at St. Mary's Hospital, between the years 1920 and 1 931 , inclusive. The 
total number of deaths from acute diffuse peritonitis in this period 
was 94, and the causative lesions are tabulated in Table I. 


Table I. Ikcide.vce of Causes of Fatal Pebitonttis 
(From St. llary’s Hospital records, 1920-1931) 

Total Dumber of cases — 94. 


Appendicitis .... 
Acute Perforations 
(a) Gastric 

(5) Duodenal 

(c) Gall-bladder . 

Carcinoma . . . • 

(a) Colon . . . • 

{b] Rectum 
(c) Stomach 
Intestinal Obstruction 
Pelvic Lesions 
(a) Salpingitis 
(li) Septic abortion 
(c) Ruptured ectopic . 

((f) Suppurating ovarian cyst 
Subphrenic Abscess 
Rupture of Intestine (traumatic) 
Primarj’ Peritonitis 
Other Causes 
(o) Penetrating wound 

(6) Ulcerative colitis . 

(c) Empyema 

(d) Chronic nephritis . 

(c) Cause unstated 


. . 40 case.s (42-6 per cent) 

. . ^ cases (21 *3 per cent) 

11 
8 

1 

8 cases (8-5 per cent) 


C cases (6-4 per cent) 
6 cases (6-4 per cent) 


. . 4 cases (4-2 per cent) 

. . 2 cases (2*1 per cent) 

2 cases (2-1 per cent) 
6 cases (6-4 per cent) 

1 

1 

1 
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]iacicr{olo(}fj of PcnVonihs. A variety of organisms may be foun^f 
in tlie exudate of acute peritonitis, including R. coU, strejptOMcaif. 
staphylowcais, j))}c\imococcft!i,gonococciis, B. pyocyancus, B. Welchii, 
otlier anaerobes More often than not the infection is mixed. 

The predominance of B. coli in most purulent or sero-puTulcat 
effusions is cridence, not only of its frequency as a causal factor of 
peritonitis, but also of its ability to outgrow other organisms in the 
peritoneal exudate. It is ccrtainl}’ the most common causal oigatiism 
in peritonitis of appendicttlar or intestinal origin, and it also appears in 
the later stages of peritonitis from other causes. 

The streptococcus is respon-siblc for the more fulminating v.arietios of 
peritoneal infection, and may occur in pure culture. Tt is found in about 
lialf the cases of primary jtertfonitis, and also in post-operative ami 
pucrjicral infections of the peritoneum. Finally, it is the causative 
organism of the worst typc.s of peritonitis complicating appcndlcidf, 
cholecystitis, and otlicr abdominal infections, and also of the more 
serious infections which follow penetrating wounds of the abdomen. 

Tlie pneumococcus is found in the remaining h.ilf of primary ca«e.«, 
and is occasionally seen in peritonitis of appendicular, cholceystitw, 
puerperal, or pelvic origin, and also in the rare cases of peritonitis u hich 
complicate pneumonia and empyema. 

Tlic gonococciLS is mostly encountered in pelvic peritonitis com- 
plicating gonorrhoea in women, but occasionally it is responsible for 
difTuse infection of the peritoneum. 

The B. IVelchii and allied anaerobes frequently find their way int‘t 
the peritoneum (e.g. in ntpturcd or perforated intestine, ititenial 
strangulations, late simple oUstnictions, etc.), but they are .soon over- 
shadowed by pyogenic organisms, and c.specially by the It. coli. In 
occas/orrai cases, hotre^'cr, theysecni to phy the principal p.art in the 
morbid changes, and to Ikj rc.spoiisible for most of the jvritonitic 
toxicmia. 


TATIIOLOOV 

Acute difTu‘.e jwritonitis is usually infective from the beguming, 
but it may .start as a reaction to chemical irritation or trauma. 

A primarily irritative peritonitis is nearly always sudden in orii:in. 
.and may be causctl by the escape into the peritonea! cavity <*f 1"'^ ' 
urine, bile, gastric juice, ox pancreatic fluid. The f>eritonc.d iuflatnina 
tion is in the first place non*hactcri.al, and considendile exudation 
of scroins {»r soro-fibrinotis fliinl may occur without deniou*tr.i > • 
evidence of infection with p;ithogenic organisms. Indeed, the reaction 
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may pass on to the deposition of flakes or masses ol fibrin (“plastic 
lymph ”), which by its adhesive properties glues adjacent peritoneal 
surfaces together, and may actually seal perforations, thus tending to 
limit the extent of the peritonitis before pathogenic bacteria even make 
an appearance. Sooner or later, however, bacterial invasion occurs, 
and the peritonitis becomes infective. The results depend partly on the 
virulence of the infection, but also on the degree of localisation efiected 
(and therefore, on the coagulability or fibrin-content of the exudate) in 
the stage of aseptic inflammation. 

Perhaps the best example of a primarily irritative peritonitis is 
that caused by perforated gastro-duodenal ulcers, in which the exudate 
may remain free from pathogenic organisms for several hours. Other 
causes are intra-peritoneal rupture of the urinary bladder, gall-bladder, 
bile-ducts, pancreas and gravid tube, and traumatic hfiemorrhagc from 
the liver and spleen. 

Primarily injective peritonitis may be sudden or gradual in onset. 

The suMen lyjie mostly follows acute ferjoration or rupture of the 
intestine or appendix, and intra-peritoneal rupture of localised abscesses. 
In these conditions septic material escapes and spreads so rapidly that 
most of the peritoneal cavity becomes soiled in the space of a few hours. 
Peritonitis from these causes, therefore, tends to be diffuse from the 
start, since there can be little if any attempt at early localisation. 
Given an infection of low virulence, however, or a patient ^vdth high 
resistance, some localisation may occur later, the infection being 
successfully dealt with in the more remote parts of the peritoneal cavity, 
and tlie worst mischief confined to the region of greatest soiling. 

Tlie gradual type of peritonitis mostly results from extension of a 
local infective process, such as appendidlis, cholecystitis, or salpingitis, 
without perforation. Here, bacterial invasion is preceded by a pro- 
tective inflammation of the serous membrane in the vicinity of the 
lesion, with the production of fibrinous adhesions which localise the 
mischief from the start. With a virulent infection, or a non-resistant 
patient, however, the localisation may be so imperfect that it fails to 
arrest the development of a diffuse peritonitis. 

Morbid Chaiiges. The morbid changes in the peritoneum are too 
well knovm to need more than passing mention. Tlie membrane 
becomes hypencmic and swollen, and an exudation of fluid occurs into 
tlie cavity. At first serou.s and clear, this fluid contains a variable 
amount oi fibrin, on which depends its coagulable and adhesive pro- 
perties. Later the exudate becomes increasingly turbid (sero-purulent 
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and finally purulent), ou-ing to the accumulation of phagocytic cells ; 
these comprise polymorphonuclear and eosinophil leucocj’tes, and 
endothelial cells. The phagocytes collect in particularly large numbers 
on the surface of the great omentum. In cases which recover, the 
peritoneal exudate becomes rich in anti-bodies. 

Free gas in large quantities is often encountered in perforations of 
the stomach or intestine. In small amounts it is sometimes found 
in localised abscesses, where it is manufactured by gas-forming 


organisms. 

The exudate of peritonitis, although it helps b)' attacking bacteria 
and their toxins, unfortunately becomes distributed over the peritoneal 
cavity, and so tends to disseminate the infection, unless localisation has 
already occurred. Infection can also be spread directly along the serous 
membrane, or by the peritoneal and extra-peritoneal lymphatics. 

In the event of survival, resolutim of the infection occurs by 
absorption of the exudate. Fibrin may also be absorbed, after 
phagocytic digestion, or It may be organised into fibwits adhesions- 
The worst type of adhesions are formed when parts of the peritoneal 
membrane have been completely destroyed by the inflatninatory pro- 
cess, the granulation tissue which develops in the stage of repair giving 
ri.se to dense fibrous tissue. Intestinal obstruction may be produced 
by both fibrinous and fibrous adhesions, but while the first variety 
causes obstruction in a few days, the second may do so after an inteival 
of years. 

Not infrequently resolution is imperfect, and a localised infain- 
matory mass or tumour residts. This consists of the inflamed viscu.'s, 
perhaps nith one or more coils of intestine, and portions of swollen 
omentum and mesentery, matted together by adhesions, wliicli more 
or less entirely isolate the mass from the general peritoneal cavit}. 
Such a mass may resolve completely, but it may also pass on to the 
formation of a localised abscess. 


Occasionally, this failure of resolution in diffuse peritonitis is a 
^\idespread phenomenon. Numerous pockets of pus are left, partly shu 
off by glued coils of intestine or by adhesions, while the peritoneum 
itself and parts of the intestine remain oedeinatous, congested, am 
friable. Tliis condition may continue for weeks, and constitutes u la 
some ^^Tite^8 describe as " chronic sejdxc peritoniiiis ” (see page I| • b 
In these cases, a fatal result from chronic toxremia, or from para ) 


or adhesive ileus, i.s almost inc^dtablc. . , 

In cases of diffuse peritonitis important changes also occur m i 
€xlra-i>erilo}ieal tissues. The vc&sels become engorged, the lyinpaa 
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are inflamed, and oedema of the areolar tissue is produced by an extra- 
vasation of serous fluid into it. The most fatal cases of peritonitis 
(usually streptococcal) may show little evidence of peritoneal reaction 
or efiusion ; instead, the outstanding morbid cliange appears to be an 
intense and rapidly spreading lymphangitis of the extra-peritoneal 
lymphatics, not unlike erysipelas of the sidn {fulminating peritonitis). 
In such cases the naked-eye findings at operation or post-mortem may 
be negligible. 

Paralytic Ileus. Except in these fulminating cases, the most common 
complication of diffuse peritonitis is paralytic ileus. The great length 
and complete peritoneal covering of the small intestine exposes it in a 
marked degree to the inflammatory changes which affect all extra- 
peritoneal tissues. The intestinal wall becomes congested and cedema- 
tous, and the neuro-rauscular mechanism responsible for peristalsis 
may, in consequence, be thro\vn out of action, Moreover, particularly 
in the early stages of peritonitis, the extrinsic sympathetic nerves of 
the intestine are likely to be irritated by congestion or cedema oi the 
mesentery in which they nm, and intestinal inhibition may also result 
from this cause. 

“ Peritonitio ” ileus is thus produced by a combination of local 
action on the intestine and irritation of the inhibitory sympathetic 
nerves ; there can be no doubt that it plays the major part in the 
morbidity of many cases of diffuse peritonitis, and is a contributory 
cause of death in all except the most fulminating ones. 

The Toxaemia of Peritonitis. According to Maybury and 1711113013 (1) 
the lethal results of peritonitio ileus depend on the absorption of 
B. Welchii toxin from the stagnant contents of the distended intestine. 
There can be no question that there is a great increase of B. Welchii, and 
other anaerobes, in obstructed intestine ; and, at first sight, there is a 
certain resemblance between the clinical picture of the last stage of 
peritonitis (rapid weak pube, subnormal temperature, grey pallor, and 
acute consciousness) and that of severe anaerobic infections. But the 
claims made by WilHams (2) in 1926 with regard to the importance of 
B. Welchii ioxamia in intestinal obstruction, and the ciurative value 
of anti-Welchii serum, have not been confirmed by other observ’ers. 
Indeed, very recently Holt (3) brought forward convincing e\’idence 
that the toxic symptoms of peritonitis and obstruction are not caused 
by a B. Welchii toxjomia, but by the absorption of toxic proteoses 
and amino-adds from the obsfaracted and devitalised intestine and 
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furtiermore that mili-Wefein terum is valueless in the treatment of 
tliese conditions. 

niis and allied questions are discussed more hilly in the articles 
on intestinal obstruction and paralytic ileus, to which the reader 
is referred for further details. 

Although the source of the intestinal toxaemia is probably non- 
bacteriai, it is quite certain that the immediate cause of death in maay 
cases of diffuse peritonitis is a bacterial toxcetnia, the toxins being 
absorbed directly from the peritoneal cavity. In some cases (e.g. per- 
forative appendicitis, or rupture of obstructed intestine) it seems 
probable that tbe toxiemia is in part anaerobic, owing to the escape of 
large numbers of B. TI elchii and other anaerobes into the peritoneal 
cavity ; but far more often the organisms responsible for the toxsemia 
are the pyogenic cocci and bacilli commonly found in peritonitic 
e.xudate. ^ The intensity of the foxtemia varies with the \TruIence of 
the organisms, the resistance of the patient, and the success or failure of 
attempts at localisation. 

The streptococcus is the most virulent of the organisms which attack 
the peritoneum, and has been the cause of nearly all the cases of 
fulmmating peritonitis seen by the writer. Probably more often than 
IS realised, the actual cause of death is a septkamia rather than a 
pyogenic toxemia. 


DIACXOSIS 

A tj’pical case of diffuse peritonitis presents an imiriistakable 
^ picture, but the onset and course are both variable. 

The onset is sudden when the cause is a perforation or rupture of a 
viscus, such as the stomach, intestine, or bladder ; the initial symptoms 
come on ahniptly and constitute the well-known triad of e.xtreme 
peritoneal irritation or "peritonism” (agonisint» pain, severe shock, 
and mitial vomiting). After a brief inter^'al of partial recoveiy (I have 
^ patient drive a car a hundred miles during such an “ intcr- 
val ), the characteristic symptoms and signs of diffuse peritonitis set in. 

le onset is nwre gradual in peritonitis caused by non-peiforalno 
infective lesions, such as appendicitis or eholecptitis : the s}'mptonw 
an signs of the causative lesion may merge imperceptibly into tho'^ 
of the first stage of peritonitis. 

In most cases an attack of peritonitis is clearly secondary, the 
condition responsible for it being either quite obvious (e.g. iicnetrating 
V ound, puerperal infection, recent operation), or easily discoverable on 
e.xaniination (e.g. appendicitis, salpingitis, gastro-duodenal ulceration) 
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In others there may be no clinical evidence of a causative lesion, but 
this is found at operation or post-mortem. Finally, a few cases remain 
in which no obvious local cause can be found : these are the cases of 
jmmary 'peritonitis (see page 1135). 

The course of peritonitis is very variable. A minority of cases 
succumb ^vuthin 24 or 48 hours to an intense pyogenic toxsemia or sep- 
ticemia : these are examples oi fulminating peritonitis and are usually 
streptococcal in origin. At operation or post-mortem, little may be 
foimd beyond cedema and lymphangitis of the peritoneum and extra- 
peritoneal tissues. A larger number of cases run a less rapid course, but 
the infection spreads to the greater part of the peritoneal cavity ; a 
definite reaction occurs, with profuse effusion, but death is likely to result 
from toxsemia and paralytic ileus, between the third and seventh day. 
These are examples of what we might term acute spreading peritonitis. 

Perhaps the largest group of cases are those in which, after a short 
stage of diffuse peritoneal inflammation, the mischief tends to become 
localised, either to the vicinity of the causative lesion, or to one of the 
dependent or “ blind ” compartments of the peritoneal cavity. This is 
obviously the most favourable variety, to which the term acute localis- 
ing peritonitis may well be given. The localised infection may either 
resolve completely, or it may terminate in a “ residual ” abscess. 

TYPICAL SYBIPTOMS AND SIGKS 

(1) Early Stage. The earliest symptoms are the most important, 
since the patient’s recovery depends on timely diagnosis and operation. 

AMiether theonset is suddenor gradual, thefirstsymptomisaWomfnrtl 
pain. The pain varies m intensity, but is generally severe and constant, 
with temporary exacerbations produced by coughing, micturition, 
tension and pressure on the abdominal wall, or any action which dis- 
turbs the in^med peritoneum. Initially the pain may be referred to 
tlie navel, or to the region of an inflamed organ, but it soon becomes 
more generalised ; it is usually most intense in that part of the 
abdominal wall which lies over the spreading edge of the peritoneal 
inflammation. With the subsidence or localisation of the infection, 
the pain diminishes, and once again becomes localised. 

Voiniting occurs at the onset of most cases of peritonitis, and then 
recurs at intervals. In the early stege only gastric contents are brought 
up, and if fluids by mouth are discontinued the vomiting may cease. 
The initial vomiting is reflex in origin ; later it is probably mainly toxic, 
but in the final stages it is attributable to paralytic ileus. 
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The fuhe may show little or no change for some hours, although in 
cases with a sudden onset (e.g. perforated ulcer) it may be somewhat 
weak from initial shock. After two to four hours, the pulse-rate begins 
to rise, and the increase progresses steadily to 120-140, or more, buttte 
volume becomes fuller with recovery from the initial shock. This pro- 

pressi<>eincreaseofthepnlse-rateisoneofthemostvaluab!esymptom.sol 

peritonitis, and a lidlj-homly chart should be used for all suspected cases. 

The temperature may already be elevated by the causative lesion, hut 
m cases vith sudden onset it is often sub-normal at first, A moderate 
and steady rise is usual after a few hours, but it should be observed that 
the increase of temperature occurs after the rise in the pidse-rate. 
Diffusion of peritoneal infection usually causes a fall of temperature, 
particularly in fulminating cases ; a rising pulse-rate \rith a dropping 
temperature constitutes one of the gravest prognostic features. On the 
other hand, a rising temperature \rith a falling pulse strongly suggests 
localisation of the infection. 

Breathing soon becomes shallow and thoracic in type. The tongue is 
furred but moist, and tbe breath is heavy. The bowels are usually 
constipated, but in some cases (e.g. pelvic peritonitis or peritonitis in 
children) there may be diarrhoea. 

Although the early symptoms are suggestive, the actual diagnosis of 
early peritonitis is made on the physical signs. 

Inspection of the bared abdomen shows complete or almost com- 
plete absence of abdominal respiratory movements. The patient lies 
most y on his back, nith the knees flexed to relax the abdominal muscles 
am to keep off the bed-clothes. An important early sign is retraction 
o t e^ abdomen, which in thin patients assumes a characteristic 
scaphoid appearance. 

Palpation reveals two signs of the utmost value, i.e. tenderness and 
rigidity . Tenderness is the more constant but less reliable of tbe t'vo 
often localisetl to the causative focus, it spreads witli 

usion of the inflammation, and soon becomes extreme. Two allied 
Ei^s o great importance are rebound-tenderness (pain caused by sudden 
release of pres.sure), and pain produced over the affected region by 
pros^ire on an uninyolved part of the peritoneum. 

dominal rigidity is the most reliable sign of peritonitis. In sudden 
cases (e.g. perforated ulcer) the rigidity is board-like from the first, and 
soon becomes generalised. But in more gradual cases (e.g. non* 
perforative appendicular peritonitis) the rigidity may remain localiswl 
or several hours, and only becomes severe and more general when a 
large area of parietal peritorrcum is involved. 
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Auscultation of the abdomen with a stethoscope is a most valuable 
step in the examination. To the e^erienced ear, intestinal soimds are 
diminished almost from the start, and over the area of greatest mischief 
they may be completely absent. This method of examination is of the 
greatest possible assistance in distinguishing early peritonitis from 
mechanical obstruction (see page 9D3). 

Percussion of the abdomen gives an increased tympanitic note, 
owing to early gaseous distension of the intestine. In perforations, 
sufficient gas may accumulate in the upper part of the peritoneal cavity 
to obliterate the liver dullness, hut this is by no means a constant sign. 
Later, one may be able to make out shifting dullness in the flanks, owing 
to collections of copious exudate in the paravertebral hollows, but this 
again is an inconstant sign. 

(2) Late Stage. After the first 12-24 hours the picture changes and 
becomes more “ classical,” the patient beginning to show signs of 
toxaemia and paralytic ileus. Pain continues and is aggravated by 
the wearing ache of intestinal distension. Vomiting becomes more 
profuse and regurgitant, and finally assumes the “ fsecal type.” 
The pulse is rapid and full, but soon begins to weaken. The 
temperature may be high or sub-normah The tongue becomes brown 
and dry, the breath very unpleasant, and the face grey, pinched, and 
anxious (Hippocratic facies). Constipation is obstinate and absolute, 
no flatus being passed. The abdomen is distended and tympanitic, 
and the tenderness and rigidity are generalised ; on auscultation, it is 
usually completely silent. Failure of the circulation (falling blood- 
pressure, coldness and slight cyanosis of the face and extremities, very 
rapid and thready pulse), restlessness, and renal failure presage the 
coming of death, but the min d remains remarkably clear, often to the 
verj’^ end. 

Atypical Cases. The above picture is so extremely typical that a 
late case of diffuse peritonitis might almost be said to diagnose itself. 
In two groups of cases, however, this “ typical ” stage is never reached : 
one is iheftihninating type, in which death occurs from an ovenvhelming 
toxsemia or septicemia before the classical ” symptoms have had 
time to become established ; the other is the localising type, in which, 
after a short stage of early generalised symptoms and signs, most of 
the abdomen clears up, and an indefinite localised mass begins to be 
palpable. 

In a third group the picture is at3rpical, not because the peritonitis 
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is f\ilminating ot localising in chaiacteT, but because the clinical 
features are modified by pre-existing disease, extremes of age, or by the 
action of drugs. For instance, a perforation of the intestine in the thin! 
week of typhoid, or in a late stage of a mechanical obstnictiou, maybe 
missed for several days, because the patient is too ill to complain of, or 
even to appreciate his symptoms, and because the abdominal rigidity 
and other signs are rendered indefinite by the exhausted condition of the 
patient. Indeed, the only signs of peritonitis in such cases may be 
persistent vomiting, rapid pulse, cessation of flatus, and distension of 
the abdomen. To a lesser extent, the symptoms and signs are modified 
in extreme infancy and old age, and in puerperal cases. The 
“ masking ’* effects of morphine are too well known for it to bo 
necessary’ to enlarge upon them ; suffice it to say’ that this drug is a 
deadly danger in undiagnosed cases. 

DIFFEEENTUL DIAGNOSIS 

This is only difficult in the early, and therefore important stage. 
In an advanced case the diagnosis presents no difficulties, hut the 
favourable time for surgical intervention has gone. 

The “ sudden ” cases of peritonitis, particularly those caused by 
gastro-duodenal perforations, must be distinguished from the colics 
(biliary, renal, or intestinal), and from the abdominal crises of tabes. 
In most cases the differentiation is easy, the points in favour of pen* 
tonitis being a history of an antecedent lesion likely to cause it, a rising 
pulse-rate, retraction and unyielding rigidity of the abdomen, and 
tenderness at some distance from the suspected region. Occasionally 
it may be difficult to reach a decision, but delay is never justified in 
these “sudden *’ cases, and any doubt must be settled by immediate 
laparotomy'. 

It should be rememberc<l that the discovery’ of one likely' cause of an 
abdominal crisis does not necessarily exclude another. Thus, I ® 
scon a perforated duodenal ulcer missed in an in-patient, because be 
happened to be in hospital for tabes ; the autopsy' provided a complete 
surprise. 

The “ gradual ” ca.ses of peritonitis arc more difficult to diagnose at 
a really early stage. The first symptoms may' be obscured by tb<^ 
clinical features of the causative lasion, or by the weak state of t le 
patient, and the peritoneal mischief may' have spread extensively' hefor"^ 
we become aware of its existence. This applies with particular force to 
cases of post-operative jKrilonitis, where the gas-pains and incteonsm 
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of post-operative stasis, and the vomiting which follows general 
anesthesia, may completely mask a spreading peritoneal infection. Only 
by being constantly “ aware ” of the likelihood of peritonitis wlien a 
likely cause exists, and by a most careful watch on the case, can we 
protect the patient against the terribly serious consequences of delayed 
diagnosis. 

The signs are there if we search for them. Continuous abdominal 
pain, vomiting, and a rising pulse-raie, should always suggest peri- 
tonitis ; while the physical signs to look for are rigidity, spreading 
tenderness, “ rebound ” tenderness, pam over the seat of trouble by 
pressure on another part of the abdomen, and diminution or loss of 
intestinal sounds on auscultation. 

No diagnosis of an acute abdomen is complete without an examina- 
tion of the cJiesl, and of the urine. I have on two occasions (both 
chiltlren) avoided at the last moment what could only have proved a 
harmful laparotomy, by discovering signs of commencing pneumonia, 
after this had been missed by others, ilany cases of pleurisy have an 
onset similar to that of an acute abdomen. Finally, it would be difficult 
to estimate how many cases of pyelitis and pyelonepliritis have had 
their abdomen opened, only because an examination of the urine has 
been omitted ; the number must certainly be a ver)' large one. 


TREAT.MENT 

The prex'ention of peritonitis requires separate and careful 
consideration. It is hardly necessary to point out that if every 
acutely inflamed appendix or gall-bladder could be removed at the 
start of the attack, every gastric and duodenal ulcer healed before 
perforation, every intestinal operation performed without spillage or 
leakage, and every obstruction relieved at once, diffuse peritonitis 
would become a rare disease. Although this ideal is unattainable with 
any degree of completeness, we can go a long way towards it by advoca- 
ting and practising the principle of iinmedi?.te operation in all acute 
abdominal emergencies, and by carrying out all abdominal operations 
with the most scrupulous care and asepsis. Prophylaxis is of particular 
importance in appendicular and post-operative peritonitis, and will 
receive further consideration under those headings. 

The treatment of diffuse peritonitis comprises five distinct steps : 
(1) removnng or shutting off the source of infection ; (2) cleansing the 
peritoneum (if necessary) ; (3) drainage of the infecting focus, or of 
the peritoneum (if necessary) ; (4) dealing with the paralytic ileus ; 
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and (5) attacking the peritonitic toxcemia. The first three steps come 
under the heading of operative treatment, while the last two cover the 
main part of the after-treatment. 


(1) REilOVAL OR CLOSURE OF SOURCE OF INFECTION 
This is the first and most important step in the treatment, and the 
survival of the patient depends far more on how soon it is done than on 
anything else. In Ktrschner’s words (4) : “ The indication is not merely 
the closure of the source of infection ; it should he stated as the 
immediate closure of the source of infection’' 

Therefore, all cases in which diffu^ peritonitis has been diagnosed, 
and in which a local cause is known to be present, or there is the least 
chance of a local cause being present, should be operated upon imme- 
diately. The only exceptions are cases of gonococcal peritonitis, some 
cases of post-operative peritonitis (see page 1132), and primary peritonitis 
in children when a local cause can be excluded (see page 1135); moribund 
patients must come under the same heading, although even in these it 
may occasionally be ^vortli while to make a small incision under local 
anaesthesia and drain away some of the exudate, and perhaps to fix a 
catheter into a distended loop of intestine. 


Preparation. With early cases (\rithin 12 hours of onset) special 
preparation is unnecessary', except where recovery from initial shock w 
partial ; here, one to two pints of intravenous ^lucose-saltiie should be 
administered whilst arrangements are made for the operation. A sma 
dose of morphine (^— | gr.) is of great value, as it allays anxiety, securer 
rest, and prepares the patient for anaesthesia. 

In later cases, particularly when paralytic ileus is already present, 
or vomiting is peisistent, a stomach /M6e should always he passed, cither 
by the nasal or oral route, and the contents of the stomach and 
intestine removed by siphonage or aspiration. The tube should bo le 
in situ, and ^vill prove of the greatest possible assistance in preventing 
air-swallowing, relieving intestinal distension, and hastening 
recover}’ of paralysed intestine. All cases operated on more n 
twelve hours after the onset of peritonitis should be given intraveno^ 
fluid ; usually normal glucose-saline is sufficient, but desperate y 
patients may be given a hlood-transfusion instead. 

Anastheiic. Spinal anwsihesia should be chosei\ deiibcratelj in 
operations for peritonitis, except wljen the circulation is failing- 
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has ovenvhelming advantages over general anesthesia, in that it 
abolishes the inhibitory action of the irritated sympathetic on the 
intestine {thus tending to diminish paTal 3 rtic ileus), and also secures 
excellent relaxation of the abdominal wall (thus facilitating the search 
for and removal of the source of infection). Chloroform and ether we 
condemn, because they increase the likelihood of paralytic ileus, and 
because tliey are dangerous anaesthetics in the presence of a severe 
toxajmia. A serious fall of blood-pressure during spinal anaesthesia 
should be countered by intravenous fluid, or by vasomotor stimidants. 

AVlien spinal anajsthesia is unsuitable, e.g. in small children, or in 
badly shocked patients, we must rely on local anccsthesia with gas and 
oxygen. A preliminary injection of morphine, omnopon and scopola- 
mine, or one of the pre-ansesthetic narcotics in present-day use, usually 
ensures sufficiently deep anaisthesia to enable all necessary abdominal 
manipulations to be carried out. 

The Operation. The incision should be one which gives easy access 
to the cause, whether tliis is diagnosed with certainty or only suspected. 
Small incisions arc permissible only when wo know what to look for. 
In doubtful cases the best incision is a right paramedian, one-third 
above and two-thirds below tlie umbilicus. In the first place it should 
be about three inches long, but it may be extended upwards or down- 
wards, as the circumstances indicate. 

Evisceration must be avoided at all costs, and the greatest gentleness 
observed in both the search for and treatment of the causative lesion. 
Nothing should be attempted except what is strictly essential to the 
patient’s immediate recovery, and non-urgent procedures should be 
left over to a later date. The golden rules in operating for diffuse 
peritonitis are : (1) do no more than is absolutely necessary ; (2) do it 
gently ; (3) do it speedily. 

The actual procedure, of course, depends on the cause. An inflamed 
appendix must always be removed when diffuse peritoiitis is present. 
A perforation of the stomach, duodenum, or the rest of the intestine, 
must be closed, however difficult such closure may prove. Gangrenous 
intestine should he resected or exteriorised, according to the condition 
of the patient and the level of the affected segment (see page 1 036). 

An acutely inflamed or gangrenous gall-bladder is best resected. 
But if the patient is too ill to stand this, or the gall-bladder is so 
adherent that its removal entails unjustifiable risks, it may be brought 
to the surface and drained, at the same time draining the peritoneum 
in its immediate vicinity. 
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An abscess opening into the peritoneal cavity must be emptied and 
drained by a separate incision, which should if possible be extra- 
peritoneal. Infective foci which cannot be removed or closed (e.g. 
acute pancreatitis) should al^o be connected to the exterior bv 
drainage. 

It is hardly necessary to warn the surgeon against the danger of 
pricking his own or his assistant's fingers during operations for 
peritonitis. 

(2) CLE.O;SIKG THE PERITONEU3I 

It is probably always correct to remove the peritonitic exudate, for 
although this may be rich in anti-bodies, it is also toxic, and it may act 
as a culture-medium for bacteri,a and thus favour re-infection of the 
peritoneum. The more gently this removal is effected, however, the 
better it is for the patient. 

Of the various cleansing procedures, irrigation is the most dangerous, 
since it may spread the infection to hitherto iininvolved parts of the 
peritoneum, beside.s damaging^ the serous endothelium, and washuig 
off protective deposits of fibrin. Its use is justified only where there 
is gross contamination of the peritoneal cavity with food or fiecal 
material, in which case other methods of cleansing cannot possibly 
prove effective. "WTien irrigation is employed, it should be done very 
gently, normal saline being the only fluid permitted. 

Ordinarily, aspiration with a sucker, and cautious sponging 'rith 
.“Kift gauze packs, ^rill remove the bulk of the e.xudate. Collections of 
pus near the infecting focus or in dependent cavities, such as the pelvis, 
should be mopped up very completely, and all foreign bodies (e.g. gall- 
stones, appendicular concretions, fragments of food) must be carefully 
picked out. On no account may peritoneal surfaces be rubbed or 
swabbed roughly ; this is bound to injure the delicate endothcliuui, 
and to peel off protective flakes of lymph. 

In general, it can be said that if the infecting focus has been removed, 
tlie peritoneum may be trusted to look after itself. 


(3) DRAI^*AaE 

The question of drainage in peritonitis constitutes a much debate*! 
problem, and many things have been said and practised which ha‘'0 
little foundation in fact. It was customary' for many years to in'icd 
drains into the pouch of Douglas and other dependent part.s of t je 
peritoneal cavity, with the idea that the purulent exudate from t ic 
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whole cavity could be drained off in this way ; indeed, some surgeons 
still adhere to the suprapubic drain in Douglas’s pouch, and even leave 
such drains in situ for as long as four or five days, trusting in the adoption 
of the Fowler position to bring the exudate to the drainage-tube. 

AVe now know that this procedure is of very temporary service, if 
any, and that it is impossible to drain the general abdominal cavity. The 
peritoneum seals off any opening into it within a few hours, and all that 
the tube does after this is to drain its own track. Moreover, the general 
peritoneal cavity is very soon broken up into separate spaces, by the 
agglutination of neighbouring peritoneal surfaces through the action 
of the fibrinous exudate. 

With regard to drainage of an infected focus, or of a region of 
localised suppuration, the position is very different. Drainage here is 
^dtally necessary, since it tends to isolate the dangerous area from the 
general cavity of the peritoneum, and so to avoid infection or re-infec- 
tion of the latter. The shape and material of the drains matter little 
(a simple rubber tube is the best), but our aim should be to drain the 
dangerous area, as far as possible without trespassbig on the general 
peritoneal cavity. 

The present 2 w>sitjoD of enlightened surgical opinion may be sum- 
marised as follows : 

(а) Drainage of the “ peritoneal cavity ” is impossible, and there- 
fore should never be attempted. After effective treatment of the cause 
of the infection, and removal of the peritonitic exudate, the peritoneum 
can deal with any further exudation without external aid. 

(б) Drainage is unnecessary when the infecting focus has been 
excluded mth certainty, and there is no likelihood of the development 
of other infective foci. 

(c) All areas of local infection, and all areas of potential infection, 
must he drained. We include under this heading all local abscesses, 
necrotic processes (e.g. gangrenous gall-bladder, acute pancreatitis, etc.), 
unsafe closures of perforations, and insecure or doubtful suturing of 
intestine and other hollow viscera. A cavity with infected walls, e.g. 
the inflamed, friable, and semi-necrotic bed left behind after removing 
a pvirulent second or third day appendix, should always be drained ; 
if this is not done the case might easily pass on to a localised abscess, 
or even to a diffuse post-operative peritonitis. Furthermore, an area 
with persistent oozing of blood (e.g. the cavity left after separating an 
acutely inflamed gall-bladder) should also be drained, as a local accumu- 
lation of blood under such circumstances is likely to become infected. 
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The object of drainage in all these cases is to place the focus of 
infection, or of possible infection, in communication with the exterior, 
and thus to seal off the general peritoneal cavity from it. In some cases 
it may be wise to assist this process of “ sealing off ” the peritoneum 
from an infected area by packing gauze loosely round the drainage-tuhe. 

Another debated question is — ^when should a drain be removed? 
If for any reason a tube is inserted with the object of draining the 
general peritoneal cavity, it should not he left in for more than 24 hours. 
But there is no object in hurrying the removal of a tube which is draining 
an actual or potential focus ofinfection. In fact, the early manipulation 
or removal of such a drain is definitely dangerous. IVe should wait 
until reliable adhesions have walled off the focus and drainage-traclc 
(usually a matter of three to five days), and then start to shorten the 
tube gradually. The practice of remo\'ing the tube for cleaning pur- 
poses, and then replaciag it, is not recommended, but there can be no 
objection to the replacement of a large drain by a smaller one, once the 
discharge begins to diminish. 


(4) PRE\TNTION AND TREATirENT OF P^VRALYTIC ILEUS 

It must not be imagined that intestinal paralysis is of invariable 
occurrence in diffuse peritonitis. Cases of the fulminating type, 
also the primary peritonitis of children, may go through their entire 
course without any evidence of obstruction. Purthermore, prompt 
removal of the source of infection in the more common “ secondary^ 
peritonitis may be expected to 'prevent the development of paralytic 
ileus, certainly in a majority of cases. Itiuch may also be done, m 
way of prevention, by insisting upon strict asepsis and the utmos 
gentleness in all abdominal operations, particularly those perform 
for peritonitic lesions, and by the avoidance of chloroform and et 
amesthesia. 

The fact, however, remains that many cases of diffuse perltoni^w 
develop paralytic ileus, and that this plays an important part m 
causation of death. As a rule, we can detect some evidence of mtes ^ • 
inhibition at, or even before, the operation performed for the pen oni * 
but the sjunptoms and signs of cowiplctc paralytic ileus usually app‘ 
24 to 48 hoiu^ after the operation. 

For a full discussion of paralytic ileus and other forms p^^ 
ojierative oh.struction the reader is referred to tlie sjiecial 
this subject ; in this place wc can only consider the pathology 
management of the paralytic otetruction of peritonitis. 
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Peritonitis produces intestinal paralysis, partly by irritating tbe 
inhibitory sympathetic nerves, but also by direct interference wth the 
intrinsic neuro-muscular mechanism of peristalsis, ovring to inflam- 
matory changes in the gut-wall. "We must agree with Eobb (5) that 
sympathetic irritation is the more important of these two morbid pro- 
cesses, and that in the early stage of peritonitic ileus the obstructive 
symptoms are caused by spasm of the several alimentary sphincters, as 
well as by paralpis and distension of the intersphincteric segments of 
the intestine. Paralysis from sympathetic irritation can be overcome, 
but once the intrinsic mechanism is deranged (as is the case in the late 
stage of peritonitis) recovery becomes extremely unlikely. 

We have already seen that acetyl- choline appears to play an 
essential part in peristalsis (Abel, 6, and others), and it is at least 
possible that peritonitic ileus may in part be caused by destruction of 
this substance. 

One thing appears fairly certain, and this is that the inhibition of 
the intestine in the early stage of peritonitis is physiological and pro- 
tective. The abolition of intestinal movements secures rest to the 
inflamed peritoneum, and tends to minimise the spread of infection. 
Therefore, the early stage of sympathetic ove^•acti^nty should not be 
disturbed. After the first 24 hours, however, unless the attack is of 
the fulminating tj’pe, some immunity should be acquired by the peri- 
toneum, the exudate becoming purulent, and the worst of the mischief 
showing some signs of localisation. At this stage intestinal immobilisa- 
tion no longer senses any beneficial purpose ; it is, in fact, definitely 
injurious, since the increasing paralytic distension of the intestine is 
bound to cause damage, which is progressive in character, and which 
may prove irrecoverable. We conclude that in this “ second stage ” of 
peritonitic ileus our main object should be to secure the return of 
peristalsis. 

These pathological considerations form the basis of the modem 
treatment of peritonitic ileus, which may be briefly outlined as follows 
(for further details see page 1085) : 

(i) In the first twenty four hours of obstructive symptoms we must 
abstain from vigorous attempts to stimulate peristalsis, but we can do 
a good deal towards assisting the ultimate recovery of the intestine 
and patient. The most helpful measures in this stage are : (o) gastric 
or, preferably, duodenal drainage, by the nasal or oral route ; 
(6) mental and physical rest, best secured wth small doses of morphine ; 
(c) heat to the abdomen, by an electrically heated pad, or hot glycerine 
compresses ; (d) avoidance of oral or recdal fluids ; (e) prevention of 
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dehydration and jdasma-depldion by intravenous glucose-saline or 
Hartmann’s solution, or by subcutaneoiis saline ^ith periodic feeds 
of intravenous glucose-saline. 

(ii) After the first ticenty-four hours attempts should be made to 
nullify the sympathetic activity, and to encourage the return of peri- 
stalsis. For reasons already given (see page 1 OSD), pituitrin and eserin are 
best avoided. Morfihme should be continued in small doses (| gr. sii- 
hourly), as, contrary to wh.at is usually taught, it has been shown to 
increase peristalsis in the small intestine. Many surgeons speak 
wll of the stimulating effect of raw meat juice, which is best 
introduced vda the duodenal catheter. Acetyl -choline is also a proven 
peristaltic stimulant, and may be given in O-l or 0*2 gm. doses hourly, 
until flatus and faKies are passed ; it is imdoubtedly effective, but its 
action tends to be temporary'. 


After these remedies have been given a chance to act, an ox-bile 
enetna (6 ounces) should be administered slowly, and followed by a 
simple or turpentine enema, half an hour later. The enema may be 
repeated, but only at intervals of not less than twelve hours. ^Vh^e 
these stimulating measures are being tried, duodenal drainage, heat to 
the abdomen, and intravenous or subcutaneous fluids must be con- 
tinued. In most cases this treatment should prove successful, the 
return of peristalsis being heralded by the discovery of intestinal 
sounds on auscultation, and by the passage of flatus. The return of 
peristalsis is soon followed by a striking improvement in the patient s 
condition. 


As soon, however, as it becomes obvious that the intestinal paralysis 
vrill not yield to these simple measures, and certainly before the end 
of the second twenty-four houm, we should resort to that most 
powerful of peristaltic stimulants — intravenous hypertonic saline', 
500 cc. of 10 per cent saline aic run in slowly, and half to one hour 
later an enema administered. If this fails, we are driven to our last 
line of defence, namely', sjnnal anasfhesia. It is true that this 
only abolishes the sympathetic activity, but this activity is usually 
the chief cause of the ileus. The danger is not that we might employ 
spinal ana>3thesia too soon, but that we might leave it till too late. 
It should never be delayed later than the end of the second day, 
after this the patient may be too collapsed to stand it, or the intestine 
may be damaged past recovery'. 

Not many' cases of peritonitic ileus will fail to respond to one or 
other of tlie above measures, provided they are employed intelligently* 
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at the right time, and at suitable intervals. Those that do not respond 
will almost certainly die, whether we resort to a second operation or 
not. Pro%nded the cause of the peritonitis was adequately dealt mth 
at the first operation, we cannot hope to do any good by re-opening 
the abdomen because the patient is dying from paralytic ileus. Entero- 
stomy, under local an£esthesia, may help when the obstruction is 
partly mechanical, but it is useless to make an opening into intestine 
which is paralysed beyond recovery. 

(5) TBEATilENT OF PERITONITIC TOX^XHA 

The rapidly fatal course of fulminating streptococcal peritonitis 
demonstrates, in a dramatic manner, our helplessness before a really 
\Trulent peritonitic toxsemia. Fortunately, other and more common 
varieties of diffuse peritonitis show some response against the infection, 
and it is in the direction of furthering this response that lies our chief 
hope of influencing the battle in the patient’s favour. 

The most rital thing we can do is to cut short the further supply of 
infecting organisms, by promptly shutting off the source of the 
infection. That being done, we can assist further by removing the 
greater part of the toxic e.xudatc, without injuring the peritoneum by 
a too vigorous exhibition of oiur zeal. As already shown, we cannot 
continue to remove the exudate, since it is impossible to drain the 
peritoneal cavity for more than a very short period. 

In the hope of encouraging the collection of the toxic exudate in the 
lower part of the abdomen, and thus of avoiding infection of the 
dangerous subphrenic region, the Folder position was advocated, and 
has been universally employed for many years. AMiile this position 
is of undoubted science in that it diminishes the tendency to pulmonary 
collapse and pneumonia, it is very doubtful if it really serves the 
purpose for which it w’as originally adopted. In many cases of diffuse 
peritonitis the peritoneal cavity soon breaks up into more or less 
separate compartments, by the agglutination of neighbouring serous 
surfaces, and changes of position cannot affect the distribution of the 
exudate ; moreover, infection spreads mainly by direct extension along 
the peritoneum, and therefore the sitting posture cannot prevent 
involvement of the subphrenic region. Nevertheless, in the presence of 
a really large and free effusion gravity is bound to play an important 
part, and in such cases the Fowler position is of real benefit. 

It cannot be doubted that the copious administration of jiuid, 
intravenously and subcutaneously, besides maintaining the water-balance 
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and the ionic content of the plasma, also serves the useful pur- 
pose of diluting toxins ; in had cases of toxreinia a hlood-lransfusion, 
provided the bloods are absolutely compatible, may prove of even 
greater value. 

The common practice of attempting to disinfect the peritoneal 
cavity, or to hinder the absorption of toxins from it, by the employ- 
ment of antiseptics, is worse than useless. Solutions of iodine, quinine, 
hypertonic saline, Dakin’s solution, and ether, are among the substances 
which have been employed, but they are all likely to do more harm 
than good. 

Recently, Fraser and Walsh (7), of St. Marj^’s Hospital have, 
employed finely etmilsijied olive oil (10 per cent emulsion) as an intra- 
venous remedy for severe toxfcmia ; the results are at least promising, 
the emulsion acting by absorbing the toxic substances, and thus 
rendering them innocuous. I have been given to understand by one 
of these two workers that this emulsion has been given intravenously 
to at least one case of pneumococcal peritonitis, with a successful 
outcome. It is certainly worthy of trial in all cases of peritonitis jn 
which toxffimic manifestations predominate. Furthermore, I am hoi)ing 
to investigate the action of this emulsion on the peritoneum itself 5 it 
would be relatively simple to introduce thin tubes of perforated rubber 
(long Carel tubes) into various parts of the peritoneal cavity, anti t® 
administer the emulsion through a funnel or syringe during the actiinl 
operation, and perhaps once more after some hours. Anything m 
the naUirc of contiuuo\i3 irrigation would be impossible, as the 
peritoneum rapidly seals itself ofi from the tubes, biit even tins tem- 
porary instillation of the emulsion may prove of material benefit. 

The Ixicteriohgical treatment of diffuse peritonitis is frankly disap- 
pointing. Anti-stre])tococcal and on{i-p)ieumococcal sera sometimes seem 
effective in peritonitis caused solely by these organisms (mostly primary 
peritonitis of children) ; but in the common cases of secondar)’ periton- 
itis (with mixed infection) serological treatment is of little if any 
Anli'\Vel(Jiii serum would be of real service if the B. Weldtii pla)^ 
an important part in the morbidity of peritonitis, but the results o 
accumulated experience seem to show that this is rarely the case, an 
in the hands of most surgeons its use has proved a complete fa are. 
However, I have seen it produce striking results in two cases o gas 
gangrene of the abdominal wall, after operations for api>endicu 
peritonitis, and I think it is at least worthy of trial when examination 
of the peritoneal exudate sliovra the presence of B. Welchii. 

The use of liadcriophafje in peritonitis has already been refcrrec 
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(see page 1081). I cannot speak of it from experience, but good results 
are claimed for its use in America (Smith (8)). It is administered by a 
catheter through the operation wound, or through the drainage-tube ; 
30 to CO cc. of autogenous or mixed anti-coli and anti-streptococcus 
and anti-staphylococcus bacteriophage is given at the operation, and 
repeated daily for a day or two. 

Sufficient time is rarely available for the employment of vaccines 
(either autogenous or stock) in acute diffuse peritonitis, but they might 
prove useful in the rare cases which become chronic. The ‘prophylactic 
use of vaccines before operations incurring the risk of peritonitis (e.g. 
colonic resections) is based on common sense, and it is undoubtedly 
responsible for the low incidence of peritoneal sepsis in the hands of 
some operators. 


Special Varieties of Diffuse Peritonitis 

Four varieties of diffuse peritonitis are of sufficient importance to 
merit separate consideration. They are: (i) peritonitis caused by 
gastric and duodenal perforations ; (u) appendicular peritonitis ; (iii) 
post-operative peritonitis, and (iv) primary peritonitis in children. 


PEP.FORATED GASTP.O-DUODENAL ULCEP. 

The great majority of perforated ulcers are found near the pylorus, 
and it makes little difference whether they are on the gastric or duodenal 
side of this sphincter. It is well known that ulcers which perforate are 
mostly chronic, but we now believe that acute gastric ulcers perforate 
more often than was tliought to be the case a few years ago. In the 
great bulk of cases the perforation involves the anterior icall of the 
stomach or duodenum, and it is rarely far from the lesser curvature 
(fig. 599). Double perforations are rare, but the possibility of their occur- 
rence should always he home in mind. A large majority of the patients 
are males (90 per cent of 74 consecutive cases investigated by the 
WTiter at St. ilary’s Hospital), and the highest age incidence is between 
30 and 50. 

A perforation may he acute, sub-acute (leaking ulcer), or chronic 
(penetratmg ulcer). Diffuse peritonitis is likely to be caused only by 
an acute perforation ; the first reaction is produced by the irritant 
effect of the gastric contents. There is an interval of some hours before 
bacterial invasion occurs, and operations performed during this interval 
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liave a mortality many times smaller than that of operations in the 
stage of infective peritonitis. Statistics vary enormously, but recent 
figures show that the death-rate of cases operated on within six hours 
of the onset is less than 5 per cent, while that of cases operated on after 
twelve hours approaches 50 per cent. Of no lesion can it be said with 
greater truth that the patient’s life hangs on prompt ch'agnosis and 
immediate operation. 

Duodenal perforations (fig. COO) have the higher mortality. One 
reason is that the ulcer is more difficult to get at and to close ; but 

probably a more im- 
portant one is that 
duodenal perforations 
are frequently sub- 
acute, leakage being 
limited to the right 
renal pouch, and 
spreading from this 
along the external 
paracolic sulcus into 

tlie right iliac fossa and 

pelvis, or round the 
liver edge to the sub- 
diaphragmatic space. 
In such cases the 

immediate syraptorus 
lack the dramatic 
character of the acute 
perforation which 
floods the general 
ca\’ity of the peritoneum, and the lesion is likely to be missed in its 
early and, therefore, favourable stage. Not infrcqxicntly, a wrong 
diagnosis of appendicitis is made, perhaps after an interval of a daj 
or two, or the perforation is overlooked completely until a subphrenic 
or pelvic abscess develops several days or weeks later. 

Diagnosis. The diagnosis of an acute perforation is rarely difficult. 
A previous history' of gastro-duodenal ulcer is obtainable in more than 
90 per cent of cases, while the actrial perforation is often caused b} 
over-distension of the stomach, or by' mechanical trauma. Typieally> 
the 07isct is dramatic, with absolutely sudden and agonising epig^istnc 
pain, initi.al vomiting, and shock ; but sometimes the pain is of more 
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gradual development, and initial shock may be trivial. The jmhe-Tate 
is often deceptively slow for some hours. 

After the onset, there is usually a short interval of recovery from tbe 
initial shock and vomiting, hut the pain continues, although even this 
may abate a little. During this “ interval ” there is real danger of 
failing to diagnose the lesion, but the true state of affairs is usually 
obvious on careful examination of the abdomen. Deep tenderness is 
present almost from the start, and soon becomes extreme. Board-likc 
rigidity is another early sign, and is of the greatest possible diagnostic 
value ; at this stage the abdomen is immobile and retracted. 

Diagnosis must be made before the features of infective peritonitis 
{rising pulse, persistent vomiting, abdominal distension, cessation of 
flatus) appear. 

Differentiation between acute gastric and duodenal perforations is 
almost impossible, unless it cau be made on the past history of the 
case. This distinction, however, is of little moment : what matters is 
that the perforation should be diagnosed without delay. 

Treatment. Yeiy few cases of acute perforation recover mthout 
operation. This must be performed os soon as the patient recovers 
from the initial shock. The pre-operative period of waiting c&n bo 
shortened, and the general condition improved, by giving an injection 
of morphine {J gr.), placing a radiant heat cradle over the bed, and 
administering intravenous glucose-saline. The first and last of these 
measures should never be omitted. 

The abdomen is opened by a right paramedian incision, and any 
existing doubt is settled by finding free gas, particles of food, or sour- 
smelling fluid in the peritoneal cavity. The ulcer is readily discovered 
by lifting up the liver and pulling down the stomach ; in eight c.ases 
out of ten it is near the pylorus, in the remainder it is furtlier up along 
the lesser curvature. If the perforation cannot be seen, the lesser sac 
should be opened through the great omentum or transverse mesocolon 
and, if soiled contents escape, the ulcer will be foiuid on the posterior 
wall of the stomach. The fluid exudate is gently mopped up, 
ferably removed with a sucker. 

The treatment of the perforation itself should be governed by t ic 
immediate needs of the case. The essential measure is closure o 
the hole by Leinbert sutures, which infold the ulcer. Sometimes t ic 
infiltrated and cedcraatous condition of the margins of the perforation 
makes the closure extremely difficult, the sutures repeatedly ciittmc, 
out, and the hole being made progressively larger. This difilcuk} can 
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usually be overcome by including sufficient tissue in the sutures ; if 
tbe closure of the perforation results in stenosis of the pylorus or 
duodenum gastro-jejunostoray becomes obligatory, but narrowing of 
the lumen can often be avoided by placing the sutures at right angles 
to the long axis of the tube. On two occasions, however, I have been 
forced to do a primary gasbro-jejunostoniy, because it proved impossible 
to close the perforation unthout markedly narro^ving the lumen. 
Efficient retraction and a good light are e^ential to success in a difficult 
case, particularly when the perforation is some way back along the 
duodenum. 

AMien suturing fails to effect a reliable closure, it should be rein- 
forced by serving some omentum over it, or by se\ving the margins of 
the ulcer to the gall-bladder or liver. The method of fitting a drainage- 
tube into tlie perforation, and surrounding it with a cuff of omentum, 
is not recommended, except as a last resource ; neither do we favour 
resection of the ulcer and pyloroplasty, as this is a difficult operation in 
the conditions which obtain with a perforation, and it has a high 
mortality (Williams and Walsh, 9). 

In an early case (under ten hours from onset) drainage is unnecessary, 
provided the perforation has been closed securely, and the peritoneum 
is fairly clean ; if any doubt e 2 dsts, however, it is wise to drain the 
right renal pouch, the tube emerging through a stab wound near the 
loin. A suprapubic drain, with the end of the tube in the pouch of 
Douglas, is useful only when there is a large free effusion, and even 
then it ceases to be of service after 12 hours. 

Recently I have successfully closed several perforations through a 
very small abdominal incision, as recommended by A. D. Wright (10). 
With a “ free ” ulcer af or very near the pylonis, the operation can he 
easily performed through an incision of one to two inches, the pylorus 
being picked up by the fingers and lifted into the wound. When this 
cannot be done with ease, or the ulcer is adherent, or at some distance 
from the pylorus, the incision must be enlarged without delay. 

The Question of Primary Gaslro-J^tmo^omy. The closure of a per- 
foration is a life-saving operation, but it cannot be expected to cure 
the ulcer. It is perfectly tnie that some cases remain quite free from 
symptoms for a large number of years after simple suture of the per- 
foration, but I cannot agree that this figure is anyw’here near 50 per 
cent (Pannett, 11, and others). Very recently I was able to follow up 
73 cases of gastro-duodenal perforation successfully operated on at 
8t. Mary’s Hospital, between 1920 and 1932 ; 62 of them were treated 
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by simple sxiture, and 11 by suture and primary gastro-jejunostomy. 
Of the 02 suture cases only 12 (19 per cent) could be considered real 
cures (free from ulcer symptoms for t\ro years or more) ; no less than 
28 cases (45 pet cent) bad to have a secondary operation performed 
later, IG cases (20 per cent) continued to bave ulcer symptoms, or died 
of the ulcer, while tlie remaining C cases were free from symptoms 
for a period of less than two years. 

The chance of curing the ulcer by simple closure of a perforation b 
tlms about one in five, and this in spite of subsequent medical treat- 
ment. I have, therefore, no hesitation in agreeing with Deaver (12), 
Dineen (13), and others who claim that something more than simple 
closure is usually required. But I find it difficult to accept the vicvr 
that this something is primary gastro-jejunostomy ; firstly, because 
gastro-jejunostomy is not necessarily the best operation for peptic 
ulcer *, secondly, because (in spite of published figvues to the contrary) 
in the hands of most surgeons a gastro-jejunostomy at the operation 
for a perforated ulcer increases the primary’ mortality ; and thirdly, 
because even one chance of a cure in five is not to be despised. Keithw 
can one subscribe to the views of Judine (14) of Moscow, and others 
(quoted by Gilmour and Saint, 35), who advocate the heroic pro- 
cedures of primary partial gastrectomy and gastro-duodenectomy for 
perforated ulcers ; although Judine himself reports a mortality of only 
12 per cent in his last 212 cases, outside special gastric clinics such 
methods would have a terrible mortality. 

Our final conclusions are, therefore, as follows : 

(i) That a perforated gastric or duodenal ulcer should be treated 
by simple suture only, unless this so narro^vs the digestive canal tha 
a primary gastro-jejunostomy becomes obligatory. 

(ii) That the case should then be given the benefit of thorough 
medical treatment, preferably’ at the hands of a physician. 

(iii) That at the first reappearance of ulcer symptoms (and ri(^ 
until then), an operation should be performed with the object of cunn„ 
the ulcer. Whether this operation is to be a gastTO-jejunostoiii},^^ 
sleeve resection, or a major gastrectomy' or duodenectomy, cannot e 
argued in this article. IMiat wc must stre.ss is that the second 

tion should not be delayed, once ulcer syiuptoms reappear, as there i- 
real danger of a second perforation occurring if the ulcer does not renw*^ 
healed. 
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PERITONITIS OF APPENDICULAR ORIGIN 

Acute appendicitis is the most common cause of both diffuse and 
localised peritonitis. The diffuse variety is usually associated mth 
acute perforation, or with rupture of a purulent or gangrenous appendix ; 
but it can also result from spread of infection through the wall of an 
intact appendix. According to Foss (16), 20,000 fatal cases of appendi- 
citis occur in the United States every year, and diffuse peritonitis is 
the cause of death in 80 per cent of them. Analysis of statistics from 
several sources shows that the development of peritonitis increases the 
mortality of appendicitis by more than ten times. 

Delayed operation is undoubtedly the chief explanation of this high 
incidence of fatal peritonitis in appendicular disease. Bower (quoted 
by Foss), analysing 5000 cases of acute appendicitis, showed that of 
cases operated on in the first 24 hours only one in 39 died ; in the 
second 24 hours one in 17 died ; in the third 24 hours one in 13 died ; 
while of those operated on after the third day as many as one in D died. 
Statistics of the results of appendicectomies depend far more on the 
average time-interval between the onset of symptoms and the opera- 
tion, than on the skill of the siu^eon or the efficiency of the hospital 
service. 

The first object of the surgical treatment of appendicitis should be 
the prevention of peritonitis, and this can only be assured by operating 
on all cases, mihout exception or delay. It is to be regretted that just 
when the bulk of practitioners, and the lay public, were becoming 
converted to the teaching of “ immediate operation for all acute 
appendices,” the unjustly termed Ochsner-Sherren treatment was intro- 
duced, or, more accurately speaking, re-introduced. Its exponents 
advocate immediate operation for the first and second day appendix, 
but a policy of watchful delay for the more difficult and dangerous 
third and fourth day cases, unless or until peritonitis develops. It is 
true that the mortality of immediate appendicectomy is bound to be 
higher in the latter type than in the former, and also that under ideal 
conditions the conservative policy may appear to give slightly better 
figures at the hands of some surgeons. But the real fact, which in our 
%'iew cannot be overlooked, is that the ^vaiting policy becomes extremely 
dangerous when it is adopted by average surgeons under average 
conditions. We therefore advocate immediate operation for all cases, 
and agree \vith Ashurst that “ to delay operation in acute appendicitis 
is to gamble with death.” 

There can be no question that the taking of aperients increases the 
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incidence of peritonitis in acute inflammations of the appendix. 
JDUer (17) reports tliat of 239 fatal cases of appendicular peritonitLs 
more than 40 per cent admitted to having taken purgatives. 

Peritonitis occurs not only as a complication of appendicitLs, but 
also as a fost-ojperativc annjdication after appendicectomy Unfor- 
tunately this disaster is sometimes attributable to faulty surgery, 
particularly to the habit which is gronung among younger surgeons of 
not draining the site of the operation, because definite pus is not present. 
Of course, a clean catarrhal appendix, and even an intensely congested 
appendix, do not require elrainage, ex'en if some serous or fibrinous 
exudate exists in the vicinity. But a friable or recently adlierent 
appendix, a pus-filled or gangrenous appendix, or an cedeniatous, 
friable, and oozing appendix bed, ate potential causes of peritoneal 
infection, and should be regarded as definite indications for drainage. 
Soiling of the peritoneum by' rupture of a pus-filled or gangrenous 
appendix diuring its removal, or by tearing of protective adliesions, is 
another common cause of peritonitis, and is often attributable to care- 
lessness, hurry, or inexperience of the operator. Por the same reason 
we deprecate the opening of appendix abscesses into the uninfected 
part of the peritoneal cavity. 

Occasionally, diffuse peritonitis occtirs after appendicectoiny for 
no obvious reason, and I have known it to follow two cases of resection 
of absolutely cold appendices. 

Regarding the actual treatment of appendicular peritonitis, little 
need be added to wbat has already been said. We believe the 
mortality would be lowered if all such cases were operated on under 
spnial anasthesia. Complete removal of the appendix is cs.^'cntial, 
however friable or broken np it may be. Drainage of the oppendi-v 
bed should never be omittecl in the presence of peritonitis. Finally, 
we must not forget the peculiar tendency these cases show to develop 
a post-operative paralytic or adhesive ileus, and plan our treatment 
accordingly. Patients destined to recover soon begin to show signs 
of improvement, and the worst of the peritonitis is generally over by 
the end of a week. Also, those who fail to survive rarely' live longer 
than a week. 


rosT-oPERATm: peritonitis 

Etiology and Prophjhxis. Few things can be more distressing to a 
^eon, or more fatal to tljo patient, than the development of periton- 
itis after an abdominal operation. Sometimes this complication w 
unavoidable, or at least we cannot be held responsible for it, but more 
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often than not it could have been prevented. The surgical errors, both 
of commission and of omission, whidi may lead to peritoneal infection 
are so numerous that we cannot do more in this place than refer to them 
very briefly. 

One of the most common causes is soiling of the peritonei^ra by 
intestinal contents, or by the contents of an injected viscus or a localised 
abscess. Such soiling is always avoidable by the exercise of du^ care. 
A pus-filled appendix or gall-bladder must be handled ^vith the grtjatest 
gentleness, and the peritoneal cavity should be carefully packed off 
at the start of the operation ; sometimes it is wise to empty a suppura- 
ting viscus by aspiration, before attempting its removal. A localised 
abscess, whenever possible, should be opened extra-peritoneally ; if, 
however, the general peritoneal cavity has to be traversed, every pre- 
caution must be taken against spillage of the pus, by careful packing, 
and by complete evacuation of the abscess. Tlie separation of recent 
adhesions round a focus of acute infection is always a risky procedure ; 
as far as possible, therefore, such adhesions should be left alone. 

Soiling of the peritoneum by intestinal contents is unfortunately far 
from uncommon, and can only be attributed to gross carelessness ; 
peritonitis resulting from this cause is extremely fatal. The contents 
of the lower ileum are the most dangerous, particularly in conditions of 
obstruction. The jejunal contents have a much lower bacterial con- 
centration and are relatively free from danger, especially in the upper 
jejunum. Tlie contents of the unobstructed stomach and duodenum 
are practically sterile. The colonic contents, being almost solid, spread 
much more slowly, and so can be removed ^vith more certainty ; 
spillage during operations on tlie colon is, nevertheless, a very serious 
matter. 

A common cause of fa?cal soiling is injury to a coil of intestine with 
a scalpel, when making the first abdominal incision. This is a very easy 
thing to do, and, almost before we realise it, the peritoneum becomes 
hopelessly flooded with highly septic material. I have known this 
accident to happen to three yoimg surgeons on the threshold of their 
career ; all three patients died, victims of the youthful desire for speed 
and “ shouy ” operating. Another common reason for spillage is 
rupture of distended or friable intestine, produced by rough handling ; 
further causes are incomplete emptying of intestinal segments during 
resection and anastomosis, and sUpping of intestinal clamps in this or 
other operations on the intestine. Infection of the peritoneum from 
the gut, however, can occur wthout spillage of contents ; excessive 
handling of obstructed intestine will do it, and for this reason we 
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deprecate “ cxploratorj' ” laparotomies for carcinoma of the colon 
witli amite obstruction. 


The peritoneum may also become soiled with fa?cal material after 
an abdominal operation. Slost frequently this is due to leakage of sn 
anastomosis, particularly in the large intestine. The causes of such 
leakage are numerous, the most common ones being : (a) distension 
of the intestine ; (6) poor blood supply ; (c) incomplete peritonea! 
covering ; {<1) bursting of the stumps in a side-to-side union. The 
first can be avoided by proximal safety-valve drainage, the second 
and third by choosing suitable parts of the intestine for the opera- 
tion, and the fourth by the procedure sho^vn on page lOfiO. Post- 
operative peritonitis, especially after operations on the colon, may be 
caused by escape of organisms irom the intestine, untbout ccintil 
leakage of contents ; to some extent this may be guarded against by 
pre-opemtive treatment with jicritonitic vaccine (see page 1125). 

Failure to drain an infected focu.s is another potent cau^e of 
peritonitis (see page 1119). 

Finally, post-operative peritonitis may occur ^vithout any soiling 
whatever, and even after “ clean ” operations. The introduction of 
infection from without is, of course, occasionally re-sponsible, but thw » 
a very rare event in a well-conducted and up-to-date hospital. Lo''i’ 
resistance on the part of the patient, or prolonged exposure and hand- 


ling of peritoneal surfaces, may account for other cases. But a cause 
which is apt to be overlooked is flaring up of an old and dormant focus 
of infection. For example, I liave bad a fatal peritonitis supeivenc on 
a lumbar sympathectomy, performed on a man who had his appendix 
removed more than ten years preriously ; during the operation some 
adhesions anchoring the cjecum had to be divided, and this was the on } 
pos.sible source of infection found at the autopsy. I also know o 
another case of fatal peritonitis after lumbar s}Tupathcctomy, lots 
time because a cold appendix was removed at the same operation. 


Diagnosis. The early stages of post-operative peritonitis are 
means easy to diagnose. Peritonitic pain is often masked by morphine, 
or mistaken for tlie gms-pain-s of past-operative stasis ; vomiting is pn 
down to the aniesthetic ; while abdominal tenderness and rigidit} 
attributed to the trauma of the operation. It is only when the tempem 
ture and especially the pul-se-rate begin to show an upward trem • 
and the general condition of the patient to deteriorate, that th<- 
state of nfTalra may dawn upon us. This delay can he avoided i 
surgeon is constantly on guard, and ready t<j examine the abtlomcn 



ABDOMEN 


1135 


as soon as any suspicious symptoms develop ; tlie discovery of deep 
tenderness or rigidity in regions away from the operation wound should 
be taken as definite evidence of peritonitis. 

Treatment. The abdomen should only be re-opened when a cause 
of gross infection is suspected, e.g. leakage of an intestinal anastomosis, 
rupture of distended intestine, necrosis of what was thought to be 
viable gut, a massive accumulation of blood clot, etc. In such cases 
life may be saved by prompt treatment of the cause. If drainage has 
not been instituted at the first operation, it should be done now. 
^^'hen a source of gross infection is unlikely (e.g. after primary soiling 
of the peritoneum), or a septic focus has already been drained, a second 
operation cannot be expected to influence the course of the case, and 
treatment should be directed to the toxsemia and paralytic ileus. 
In the unlikely event of the patient’s recovery, a careful watch must 
be kept for a residual abscess. 


PRIJIARY PERITONITIS OF CHILDREN 

Primary peritonitis of children is an extremely fatal disease. 
Barrington Ward (18) states that all the 22 streptococcal cases admitted 
into Great Ormond Street Hospital in the last 15 years died, including 
12 who were operated on. But Bruce and Logie (19) report having seen 
eight streptococcal cases in four years, three of which recovered after 
operation, while Duncan (20), who collected 60 cases of primary 
peritonitis, gives a mortality of only 38 per cent. 

The term “ primary ” is given to those cases of peritonitis for 
which no obvious abdominal cause can be found. Although the disease 
is mainly one of early childhood, it is occasionally seen in adults, par- 
ticularly pKerperal women and sufferers from nephritis. Female patients 
predominate, and the commonest age is under a year, and between 
5 and 8. 

Two organisms appear to be almost entirely responsible — the 
streptococcus and the pneumococcus, and they are usually found in pure 
culture. The streptococcal variety is the more serious, its probable 
mortality being about 80 per cent (Price, 21), while that of pneu- 
mococcal peritonitis is about GO per cent. 

There can be no doubt that in most cases the peritonitis is a local 
manifestation of septiccemia, and that the infection reaches the peri- 
toneum by the blood sircatji ; this is particularly the case in strepto- 
coccal cases. But some pneumococcal cases appear to be produced by 
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lyinjifiatic spread, eitlier from the female genital organs, or from the 
thorax. It shouid not be overlooked that umbilical sejjsis may be a 
possible cause in new-bom infants. In a recent paper, Lazanis (22) 
points out that children \dth nephritis are particularly susceptible to 
streptococcal and pneumococcal infections. 

It is a striking fact that while secondary peritonitis usually starts 
as a localised condition, and becomes generalised, tbe primary' variety 
begins as a diffuse inflammation, and becomes localised if the patient 
lives long enough. 

Diagnosis. The absence of a local cause and the youth of the 
patient combine to niake diagnosis a difiicult problem. Abdominal 
pain and vomiting are the outstanding syTnptoms, but the latter may 
overshadow the former, and they are both common symptoms of child- 
hood disorders. Tenderness tends to be most marked in the lower half 
of the abdomen, but there may be little or no rigidity. The temperature 
and pulse are usually both raised, and there may he a scarlatiniform 
rash, or other manifestations of toxfemia. The white cell count vanes, 
but leucocytosis appears to be usual. 

It is thus obvious that the clinical picture is somewhat indefimte, 
particularly in the early stages. In doubtful cases abdominal pora- 
centesis has been suggested and practised by several authorities ; when 
carefully perfonned, it is said to be free from danger. Instead of 
abdominal paracentesis, Lowe {quoted by Fraser, 23) rccommcnih 
puncture through the posterior fornix of the vagina as a safer proccdtire- 

Treatment. If one could be certain that an attack of jTcritonitis m 
a child is “ primary’,” it would doubtless be ^^^ser to defer operation 
until the condition becomes localised. This is the conclusion one 
arrives at after study of the mass of literature published recently on I ns 
subject ; the main thesis of recent workers appears to be tliat ^ 
factor which deteimines recovery' is ** peritoneal immunity, that ic 
development of peritouitis means imperfect immunity’, and that e*uy 
operation is likely to interfere with increase of this immunity. I urtue 
more, there appears to he some tnith in the claim that early operation 
increases the likcliliood of fatal pulmonary’ complications. ^ 

But, unfortunately, it is rarely possible to be certain that 
dealing with a secondary, and particularly an appendicular P*^^***^^' ^ 
and the policy of non-intervention is too risky to be either ad'ocii ^ 
or practised. "WTicn confrontwl wth a case of peritonitis, 
duty is to open the aMomai, whether the patient be an adult or a c i 
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In the absence of anything to guide us, we should make a small explora- 
tor}' incision over the right iliac fossa. The failure to find a cause for 
the peritoneal infection is the surest e\ddence that we are dealing with 
a primary peritonitis. 

We may then decide to evacuate the toxic exudate and drain the 
abdomen, or, if we do not wish to interfere with immunisation, we may 
leave the effusion alone and close the abdomen, deferring drainage to 
a later date (15th-2oth day) ; personally, I would choose the former 
alternative. 

Serum-therapy appears to have given good results, both in pneu- 
mococcal and streptococcal cases, but the appropriate serum must be 
given early and in large quantities. Blood-transfusion is alleged to 
have saved several cases of pneumococcal peritonitis, but it is of 
doubtful value in streptococcal cases. The use of intravenous onuhimis 
of olive oil has already been referred to, also the suggested employment 
of the emulsion intra-peritoneally. 


Cheontc Diffuse PERITO^T^s 

(l) TUBERCUtOUS PERITONITIS 

Tuberculous peritonitis is a disease of children and young adults, 
and affects both sexes equally, although women come to operation more 
often than men. In children the condition tends to run an acute or 
sub-acute course, but in adults it is usually chronic from the onset. The 
mortality' of untreated cases is very Iiigh, but combined medical and 
surgical treatment appears to cure nearly 50 per cent. 

In most cases the disease is secondary to tuberculosis of the appen- 
dix, the mesenteric glands, or the Fallopian tube, the peritoneum 
becoming infected directly, or via the lyTnphatics. It can also com- 
plicate phthisis, the infection in this case being probably hsematogenous. 
The frequency of a tubal origin varies in different statistics, but it is 
probably' higher than most of us reabse. 

The morbid anatomy of the lesion is too well described in elementary' 
text-books to require more than a passing reference in this article. 
Four pathological varieties are recognised : (1) The wet or serous type, 
in which there is much effusion and numerous peritoneal tubercles, hut 
little else. (2) The dry or adhesive type, which is characterised by' the 
formation of numerous adhesions, binding coils of intestine to each 
other and to the abdominal wall, and dragging them back by fibrous 
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contraction of the mesentery ; tins vjiiiety leads to chronic small-gut 
obstruction of a progressi\'e type. (3) The tdcerative or fistuhus 
variety, in which the outstanding change is the development of fistulous 
communications beUveen various viscera, and even of external fistula, 
usually opening to the surface near the navel. (4) The punilail tjye, 
which in acute cases tends to be diffuse, but in the more chronic ones 
becomes localised (encysted peritonitis). Most cases partake of the 
characters of two or more of these four types. 


Diagnosis. The acwfc and mb-ceute cases in cluUlren are fairly 
typical. There is a high, remittent or intermittent fever, often with 
cliills ; also there is anorexia, rapid wasting, abdominal pain, and 
progressive distension. Diarrhcea is not uncommon, but the child 
may be constipated, or constipation and diarrhcBa may alternate. On 
examination, the abdomen is tender, often somewhat rigid, and there 
is obvious ascites. Leucopenia is usual. In male children the fluid 
may fill a patent funicular process, with the formation of a “ congenital 
hydrocele. 

Chronic case^ are very variable in their clinical manifestations. Ihc 
symptoms may resemble the above picture, except that they are less 
acute ; or the cose may present itself as a chronic intestinal obstruction, 
with acute exacerbations ; or it may appear as a cj’stic s^vclling, ora 
localised abscess in the abdomen. In the " dry ” type several masses 
may be palpated, and are produced by matting together of coils of 
intestine, or by “rolHng-up” of the omentum. Not infrcqucntl} 
diagnosis is not made until the abdomen is opened. 


Treatment. The chief justification for surgery’, apart from establish- 
ing the diagnosis, is that sometimes a local cause can be found an^ 
removed. Salpingectomy produces excellent results when the tube i'’ 
infected, while the removal of a tuberculous appendix is only a Id ^ 
less successful. In ascitic cases the mere opening of the abdomen 
sometimes produces a dramatic, if temporary-, improvement. Surger) 
may also be needed to deal mth complications, the chief of which JS 
obstniction. 

All cases should receive very thorough medical treatment. In 1 
acute variety-, and when no local cause can be found or remove > 
liygienic therapy provides the only- hope of a cure. Aspiration 
oxygen-replacement has its advocates, but the results hardly ju^ ‘ . 
this hazardous procedure. 
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(ll) CHP.ONIC PYOCOCCAL PEBITO^^TIS 

Chronic diffuse peritonitis may be caused by several pyogenic 
organisms, but three varieties exist which are quite distinct from one 
another, viz. pneumococcal, gonococcal, and septic. 

(а) Chronic pneumococcal peritonitis is similar to tuberculous 
peritonitis, both in its morbid anatomy and in its clinical course. Thus 
it occurs in ascitic, adhesive, and encysted forms, with corresponding 
clinical pictures. The main distinction lies in the prognosis, for while 
at most only 50 per cent of tuberculous cases recover, the great bulk 
of chronic pneumococcal cases resolve completely. 

(б) Chronic gonococcal peritonitis is a gjurecological disorder, and 
can receive only the most brief consideration here. It is an extremely 
common result of gonococcal infection in the female, and is almost 
always preceded by salpingitis. The peritonitis is in the main adhesive 
in type, and is, of course, almost limited to the pelvis, where the various 
viscera are matted together almost inextricably. The only complica- 
tion of interest to the general surgeon is intestinal obstruction, from 
matting, kinldng, or compression of the intestine. 

(c) Chronic septic peritonitis is a residue of acute diffuse peritonitis 
which has resolved incompletely. The condition is ine\itably fatal, 
although the course may be very prolonged. Clinically, the picture 
is that of an exhausting illness which supen’enes after partial 
recovery from acute peritonitis. There is irregular fever, night sweats, 
diarrhcea, and rapid emaciation. At autopsy, many parts of the 
peritoneal cavity are obliterated by fibrosis, while isolated areas of it 
are represented by abscess cavities lying in the midst of matted 
abdominal contents. 

(ill) ENC.4LPSULATDfG CHRO^^C PERITONITIS 

This is a peculiar condition which has excited much interest in the 
last two or three years, particularly in Germany and France. The main 
pathological feature appears to be the development of a thick contractile 
membrane, which envelops portions of thesmall intestine and mesentery, 
and which becomes densely adherent both to the \nscera it envelops 
and also to the parietal peritoneum. A similar membrane may form 
over the stomach, and perhaps the liver and spleen, bat the large 
intestine is apparently never involved (Devine, 24). Neiglibouring 
coils adhere to one another, and, enclosed by this membrane, form one 
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OT more p?o6ular “ dumours,” which constitute a conspicuous {eat\ire 
when the abdomen is opened. The intestine inside these “ tumours,” 
or perhaps more accurately termed “ cysts/’ becomes obstructed, so 
that dilated gut may be seen entering into them. 

Later on, continued formation and tliickening of this membrane 
may lead to obliteration of large parts of the peritoneal cavity. Tte 
contractile tendency of the membrane is seen when an incision is made 
into the intestine for the purpose of performing an anastomosis : tie 
intestinal wall prolapses through the incision in a disconcerting manner, 
and the intestine may even be turned inside out. 

The atiology of tins interesting though rare condition is unlmowu, 
but it is said to be the result of “ extinguished ” tuberculosis of the 
peritoneum. 

The clinical features are not unlike mild appendicitis, which is the 
usual pre-operative diagnosis. The patient becomes progressively 
more and more constipated, often complains of dyspepsia, and sudera 
from recurrent attacks of colicky pain. Sometimes a mass can he felt 
and not unnaturally a suspicion of cancer arises. 

The surgical treatment is far from easy. Some cases arc said to 
undergo spontaneous resolution in time, and operative intervention i3 
therefore only indicated when obstructive sympton^s super\’ene* E 
such cases the best procedure is decapsulation of the contractile mem* 
branc, vNith the object of unravelling the obstructed intestine. App-ir* 
ently a line of cleavage can be obtainetl at the mesenteric border of the 
intestine, and it is essential that the decapsulation should he starts 
here. In late cases this may prove impossible, and a short-circuit bj 
lateral anastomosis seems the only alternative, but this is both dlfTicn 
and dangerous owing to the persistent tendency of the gut-wall to 
prolapse through the incisions. To add to the surgeon's troubles, it 
often difficult even to find the peritoneal cavity ! 

Quite recently I operated at St. Slarj- a Hospital on an elderly man with synipt^*^^ 
of gab-acute intestinal obstrnction. After opening the nlxlomen, the picture at 
appeared to be one of encapsutatmg peritomtis. About five feet of ileum wfre c , 
mattcfl by ndbesions, and there was n globular maas in the inuncfliate vicinity, * * 
to and partially enveloping the adherent coils of intestine ; the gut proxima to 
maw was distended. A closer inspection, however, showed one verj* 
tubular thickening of the terminal ileum, some two inches in length, and o 
cartilaginous consistency, and there were other Bmallcr but similar paic.f'’ 
proximally. Sloreover, the globular mass was definitely cystic in character, 
peritoneal cavity was nowhere obliterated, and there was no evidence ol a of ihr 
membrane. Also, several large and firm glamls were palpated in the mesentery 
affected intestine. 
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I could not arrive at a definite diagnosis, but thought that the condition was pro- 
bably an atypical catcmoma of the ileum. \Yith some difficulty I was able to free the 
entire mass, and remove it in one piece, which included the matted coils of ileum. 
The resection was followed by end-to-end anastomosis, and the patient made a com- 
plete recovery. 

Examination of the resected structures was not very illuminating, but it at least 
proved that there was no carcinoma ; neither was there any real e\'idence of tubercle. 
A possible explanation is that this was an atypical case of the lesion recently described 
as “ileitis plastica.” 
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CHAPTER V 
PeritonexVL Abscesses 

GENERAL CONSIDERATIONS 

Localised suppuration in the peritoneum may complicate a local 
infective lesion in the abdomen {secondary abscess), or it may be left 
behind after the subsidence of a diffuse peritonitis {residual abscesi). 
In the first case the suppurative process is localised from the start, bj 
the development around it of protective adhesions which shut of! the 
general cavity of the peritoneum. In residual abscesses the suppura- 
tion is generalised at the start, but the larger part of the peritoneum 
recovers, and the pus becomes limited by adhesions, cither to the 
region of the causative focus, or perhaps to some dependent part of 
the abdominal cavity. Although a secondary abscess as a rule develops 
in the \'icinity of the original infection, it con also occur in a distant 
part of the peritoneum, or in the extra-peritoneal cellular tissue. lu 
such cases the infection often travels via the lymphatics. 

Clinically, an abdominal abscess manifests itself as a tianour or 
mass. Pus occupies the centre of the mass, hut the bulk of the tumour 
is made by adherent omentum, mesenterv, intestine, and other viscera, 
which between them constitute the abscess-u'oll. Almost all abdominal 
abscesses, at some part of their surface, are in contact with the abdo- 
minal parietes, which thus form part of the abscess-w’all ; most of them 
are in relation to the posterior abdominal W’all, but some are in contact 
with the peUic floor, the diaphragm, or the anterior abdominal wall- 
As it enlarges, a peritoneal abscess may come into relation 'vith a new 
part of the parietes. Thus, a posterior abscess may come forw’ard and 
eventually’ adhere to, and even come through, the anterior abdomina 
wall ; similarly, a pelvic abscess may rise up out of the pelris and come 
into contact with the anterior abdominal wall. 

Abscesses may form anpvhere in the abdomen, but the common 
sites are : (i) the iliac fo.«»s{e ; (ii) the pelvis, and (iii) the subphrcnic 
region. The transverse colon and mesocolon separate the subphrcnm 
region from the rest of the abdominal cavity, and abscesses in th^ 
Ills 
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region are discussed under the general heading of subpkrenic abscess 
(see page 1153). Iliac a6scesses are mostly seen in connection vrith 
appendicitis, n'hile pelvic abscesses usually complicate appendicitis and 
gynsecological disorders, or occur as residual abscesses. 

The diagnosis of abdominal abscess is usually quite simple. The 
patient is already ill with an infective lesion in the abdomen, or is con- 
valescing from one, when he suffers a relapse. Sometimes he becomes 
worse fairly suddenly, but as a rule the onset of the abscess symptoms 
is gradual ; often it is insidious. The general symptoms are those of 
toxic absorption : fairly high fever, often remittent, a full and rather 
rapid pulse, malaise, furred tongue, night sweats, a hectic flush, and 
rapid wasting. Constipation is the rule, and even paralytic ileus may 
occur, but cases of pelvic abscess frequently have diarrhcea and 
increased frequency of micturition. The local symptoms and signs are 
those of a localised peritonitis ; there is increased patn, usually of a 
throbbing natme ; local tenderness, both deep and superficial, and 
often excruciating ; and localised rigidity, usually very well marked, 
of the muscles overlying the abscess. In addition, a mass or tumour 
can be felt in most cases. An iliac or central abdominal abscess can be 
palpated with ease through the anterior wall, in spite of the rigid 
muscles over it ; but a pelvic abscess may be only palpable on rectal, 
vaginal, or bimanual examination, unless it is very large and rises into 
the abdomen. A suhphrenic abscess is only occasionally palpable (e.g. 
when it is subhepatic), but indirect evidence of its presence may be 
obtained by radiography, or by feeling a downward-displaced liver. 

A strongly confirmatory evidence of pus under tension is the dis- 
covery of leucocytosis on examination of the blood. In abdominal 
abscesses figures of 20,000 or more are common. 

A diagnostic procedure much employed in the past is aspiration. 
Unfortunately, this entails a definite risk of infection of the peritoneum 
or pleura, one of which has to be traversed on the way to the abscess. 
For this reason, the use of the exploring needle for diagnostic purposes 
should he abandoned, although it may he employed to confirm the 
presence of pus during the actual operative approach to the abscess. 

Trealmerd. A peritoneal abscess should be evacuated and drained 
as soon as it is diagnosed. It must be admitted that spontaneous cure 
sometimes occurs by absorption of the abscess, or by its rupture 
through the abdominal wall, or into a hollow viscus, such as the rectum, 
vagina, stomach, and intestine. The chance of this, however, is so 
uncertain that it should never influence our treatment. On the 
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contrary, this should be determined by, and should anticipate, the ever- 
present danger of rupture of the abscess into the general cavity of the 
peritoneum ; the resulting peritonitis has an extremely high mortality. 
In subphrenic cases there is the additional and very real danger of 
secondary involvement of the thoracic contents, by’ spread of infection 
through the diaphragm. For these reasons we strongly advocate early 
evacuation and drainage of all abdominal abscesses. 

The operative approach to a peritoneal abscess should he so plannol 
as to avoid contamination of uninvolved parts of the peritoneal cavity. 
The common practice of approaching an appendix or other intra- 
abdominal abscess through the clean peritoneal cavity is surgically 
unsound, since it exposes the patient to a definite risk of fatal periton- 
itis. Sometimes the transperitoneal route is employ’ed in cases in 
which it could quite easily be avoided ; one would have to restrain 
oneself to describe such a procedure as anything less than criroinal. 
But even in cases in which at first sight a transperitoneal approach 
appears inevitable, the exercise of a little imagination and ingenuity 
will nearly always enable us to avoid it. 

Not infrequently’ an abscess can be opened by a direct incision over 
it, >vithout any danger of entering the general abdominal cavity. This 
is, of course, the ease udth all abscesses adherent to the anterior or 
lateral abdominal wall, e.g. late iliac abscesses, and late anterior 
subphrenic abscesses. The same applies to abscesses in the pouch of 
Douglas which become adherent to the rectum or vagina ; in such cases 
the abscess can be evacuated and drained by an incision through the 
rectal or vaginal wall, with absolute safety’ and the almost certain 
prospect of recovery. 

Abscesses not adherent to the anterior abdominal wall or rectum 
must be approached by an in<Iirect retroperitoneal route. It is assuni 
that the inflammatory’ mass is attached by part of its circumference 
to the peritoneum of tlie posterior abdominal wall, as is usually the cafc. 
An incision is made in a convenient situation near the abscess, doam 
to but not through the peritoneum. The jKrii 07 i€um is thm separal 
from the anterior and posterior parietes until the abscess-tcall can 
dejinilcly felt. The practised fin ger has no difficulty in deciding 
tlie region of safety is reached, i.e. the area in which the part of 
peritoneal carity' originally overly’ing the abscess is obliterated . 
adhesions. The finger or a sinus forceps is pushed through this 
forwards into the abscess, the pus carefully mopped out or 
with a sucker, and a large, fenestrated rubber tube inserted into 
cavity. The iuinage-tube sboiUd be placed in the position which 
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facilitates drainage ; in many cases it ■will be necessary to make a 
counter-incision in a more suitable site, and to insert a second drain 
into tbe abscess cavity throiigb it. 

In exceptional cases a peritoneal abscess is so deeply or centrally 
situated that it is nowhere in actual contact wdth the parietes, the pus 
being contained between coils of intestine, omentum, and mesentery. 
It is impossible to approach such an abscess by a retroperitoneal route, 
and the policy of waiting until the abscess reaches the anterior or 
posterior abdominal wall is too dangerous a one to recommend. There 
are two practical alternatives for the surgeon’s choice. 

One alternative is to open the abdomen directly over the mass, and 
very carefully to pack ofi the peritoneal cavity all round, lea-^ing a 
narrow track to the abscess ; through this a large aspirating needle is 
pushed in, all the pus sucked out, and the abscess opened and carefully 
dried until swabs on holders. The abscess ca^^ty is then wiped out 
with spirit, and a large non-fenestratcd drainage-tube inserted into it, 
fitting snugly in the hole which has been made in the abscess wall. 

The other alternative is to open the peritoneal cavity over the 
abscess, leave the abscess alone, and insert a large tube through the 
wound into actual contact ^vith the abscess-wall ; the chances are that 
within 48 hours the abscess will burst into tbe drainage-tube and thus 
evacuate itself. The danger of infecting the peritoneum is obviated 
by the rapid formation of adhesions round the drain which seal off 
the general peritoneal ca'vity. If at the end of 48 hours the abscess has 
not started to discharge, it should be opened by the finger or a sinus 
forceps pushed through the tube. This is imdoubtedly a safer pro- 
cedure than the one-stage transperitoneal opening of the abscess, and 
should be employed unless circumstances indicate immediate evacua- 
tion. 


(l) ILIAC ABSCESS 

(a) Right Iliac Abscess. Abscesses in the right iliac fossa are an 
extremely common result of acute suppurative or perforative appendi- 
citis. Most frequently they are true secmidary abscesses, being localised 
to the region of the appendix from the start. Less often they are 
residuol abscesses, left behind after recovery from a diffuse peritonitis. 
A third group are 2)ost-operativet the absces.s developing after appen- 
dicectomy, mostly owing to the omission of drainage when this is 
necessary. 

The exact situation of the abscess varies uith the position of the 
appendix. Thus it may lie mostly behind the ciecura, external to it 



lUG 


POST-GRADUATE SURGERY 


in the outer paracolic sulcus, in front of the cscum, or to its inner side. 
As the abscess enlarges it outgrows its original boundaries, but part 
of it always maintains its first relations. A retrocecal or external 
paracolic abscess is usually adherent to the posterior peritoneum from 
the first, and can therefore be easily reached by the retroperitoneal 
route. An antecffical abscess soon adheres to the peritoneum of the 
anterior abdominal wmll, when it can be opened by a direct incision 
mthout trespassing on the peritoneal cavity. But on abscess to tie 
inner side of the caecum may either remain entirely free of the p-nrictes, 
or become adherent to the psoas mu.scle and implicate the psoas sheatk 

As an appendix abscess increases, it may spread in any direction, 
but it mostly does so either outwards into the loin, do^^wards into the 
pelvis, or upwards to the subphrenic region. A fourth direction of 
spread is above the 8}’raphysis pubis and in front of the bladder, to the 
lejl iliac fossa, producing what is known as a horseshoe abscess- Finally, 
it should be remembered that an appendix abscess may be entirely 
outside the peritoneum, i.e. retroperitoneal; this is most likely to be 
the case when the appeirdix itself is retroccecal in position, and aljo 
adherent to the posterior abdominal wall, but it may result from spread 
of infection along the lymphatics or cclUdat tissue of the meso-appendix 
to the retroperitoneal tissue. A retroperitoneal appendix abscess may 
remain in the iliac or himbar region, but not infrequently it spreads 
upwards to the posterior extra-peritoneal subphrenic space (see p-'pC 
1 158). It is important to observe that the discovery of pus outside tb® 
peritoneum does not exclude the possibility of an intra-peritonw 
abscess being present as well. 

Appendicitis is not the only lesion which causes a right ilia® 
abscess. Intra-peritone.al abscesses may be produced here by Mecke s 
diverticulitis, carcinoma of the ccrcum, and actinomycosis or tuherch o 
the same organ. Retroperitoneal abscess in the right iliac fossa may 
result from suppuration of the iliac glands, and also from a late 
extension of a psoas abscess. 


Diagnosis. The symptoms and signs have been discussed so fully 
in an earlier part of this article tliat little need be added ere- 


The constitutional .symptoms of toxaMiiia, with the discover) of uu 


extremely tender and hard mass in the riglit iliac fossa, which c.an 


palpated in spite of the local rigidity of tlie nuiscle.s over 


it, combine tu 


form a charncteristic picture. If confirmation is needed, it 
obtained by an examination of the blood, which usually sho"S ^e . 
definite lexicocytosls. 
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"Wien an iliac abscess is intra-peritonea!, the tumour, tenderness, 
and rigidity are discovered in and over the iliac fossa, but ■with a 
retroperitoneal abscess the swelling may only be palpable in the flank, 
and the rigidity and tenderness are most marked posteriorly. In fact, 
the case closely resembles, and is indeed a variety of, perinephric 
abscess. 

The differential diagnosis between appendicular and other types of 
right iliac abscess mainly depends on the previous history, and on the 
acute nature of the symptoms. Mistakes, however, are far from 
uncommon. Thus, an abscess round a carcinoma or actinomycosis of 
the cfficum is often misdiagnosed as an appendix abscess, but the 
chronic nature of the preceding illness should at least suggest alternative 
possibilities. Suppuration of the iliac glands is more deeply situated 
than most appendix abscesses, and usually presents a less acute 
picture ; moreover, the discovery of a primary focus of infection, and 
the absence of preceding appendix symptoms, should lead to a correct 
diagnosis. A psoas abscess tracking out under the iliac fascia may 
resemble an appendix abscess to the inner side of the ciccum ; this is 
particularly the case when the appendix is adherent to the psoas 
muscle, and associated with the flexion deformity of the hip-joint 
which characterises irritation of this muscle. But the absence of any 
signs of spinal or hip disease, and the acute illness of the patient, should 
suffice to prevent diagnostic errors. 

An abscess from MeckeVs diverticulitis is clinically indistinguishable 
from an appendix abscess. 

{h) Left Iliac Abscess. One of the most common causes of suppura- 
tion in the left iliac fossa is appendicitis. This would be expected in the 
rare cases of transpositimi of the viscera, but far more often it is pro- 
duced by spread of infection from a normally placed appendix. The 
occurrence of horseshoe abscess has already been referred to, but a 
left-sided abscess can also occur when the right iliac fossa is free from 
pus ; this left iliac abscess is of special interest when it develops after 
appendiceciomy, in which case the usual explanation is contamination of 
the peritoneum on the left side during the operation, or spread of 
infection along the peritoneum or via the lymphatic.? (often attribu- 
table to omission of drainage). 

Other causes of left iliac abscess are carcinoma of the sigmoid colon, 
sigmoid diverticulitis, suppurating iliac glands, and psoas abscess. The 
differential diagnosis is in no sense difierent from that of right iliac 
abscesses, except for the relative infrequency of appendix abscess on 
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this side. In old people a left iliac abscess is most likely to be cansed 
by carcinoma or diverticnlitis of the sigmoid. 

Treatment of Iliac Abscesses. The treatment of an iliac abscess is 
mxich the same, ivhether it is of appendicular origin, or caused by 
carcinoma, diverticulitis, or some other condition. All acute abscesses 
should be opened and drained u-ithont delay, and every effort must 
be made to avoid contamination of the clean peritoneal ca\ity. 
An abscess which is obviousl}’- coming through the anterior abdominal 
wall, or pointing in the flank or near the iliac crest, can be opened by 
an incision directly over it, without fear of entering the general 
cavity of the peritoneum. 



In all otlier cases the operation h bound to be exploratory m i s 
first stage. The ideal anirstliesia is spinal, but a regional nerve-b oc 
or gas-oxygen-etUer can be employed instead. The best general mcision 
is a horizontal one extetiding inwards for two inches from the anterior 
superior spine (fig. 001 ) ; everything is divided down to but not uir m 
ing the peritoneum. 

Tlie peritoneum is now carefully palpated, and if it is adherent o 
the underlying mass we know that the j)eritoneal cavity is obld^^ 
at this point, and that the abscess can be opened in safety by a ‘ 
incision through the adherent peritoneum. But if the ]>critoncum 
be moved over the mass, thus proving that the cavity is still p*'^ * ^ 


the direct route is abandoned, and the retroperitoneal route 
instead. In the lateral an^le of the incision the edge of the jicti 
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reflection from the anterior to the posterior wall is sought for, and 
gradually peeled off the iliac fascia in a medial direction ^rith a finger 
(see fig. 602), which is insinuated behind it. This separation of the 
posterior peritoneum is gently continued with the finger, assisted by 
gauze-swabs on swab-holding forceps, until a definite resistance is 
encountered, which means that the point at which the abscess is 
adherent to the posterior parietes has been reached. The finger now 
definitely feels the infiltrated wall of the abscess, and may even detect 
its fluctuating contents. A way is next made through the wall into the 
abscess, either by the finger, or a sinus forceps, and the pus evacuated 
U'ith the sucker*. After this, tlie abscess cavity, and the space made in 
the retroperitoneal region to reach it, arc swabbed over with spirit, 



and a large fenestrated drainage-tube is inserted into the cavity. The 
tube is brought out of the outer angle of the incision, the remainder of 
W'hich is approximated with a few loose sutures. 

Occasionally, the separation of the peritoneum from the iliac fossa 
may have to he continued to the edge of the psoas muscle, and even 
over the muscle itself, before the adherent wall of the abscess is reached. 
In exceptional cases no such adhesion is reached, and the peritoneum 
is mobile over the w’hole abscess, behind as well as in front ; this is the 
central or deep-seated abscess, which cannot be approached by any 
but a transperitoneal route, and the treatment of which has already 
been outlined on page 1145. 

A\Tienever an appendix abscess is opened, search should be made 
for a possible extension of the suppurative process. The most common 
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direction for such an extension is toimrds the loin ; when this is founii, 
a sinus forceps should be pushed from the original incision into tk 
pocket in the loin, a counter-incision made on to the points of tie 
forceps, and a second drainage-tube inserted through the countet- 
incision. 

Another common extension of an iliac abscess is into the ; i( 
this is discovered during the iliac operation, an assistant should perform 
a rectal or vaginal examination. Should the pelvic extension be already 
adherent to the rectal or vaginal wall, the iliac incision is drained and 
sutured, the patient placed in the lithotomy position, and a counter- 
opening for drainage made through the rectal or vaginal wall (see 
page 1152). AYhen the pelvic extension is still free in the pelvic 
cavity, however, it is safer to evacuate and drain it from the iliac 
incision. 

Under no circumstances is it permissible to attempt the remordl 
of the apjmdix when operating for an appendix abscess, unless this 
organ is lying free in tlie abscess cavity. It is particularly dangerous 
to essay the removal of an appendix adherent to the abscess-wall, m 
tliis is more than likely to open up the uninfected peritoneal ca^^ty• 
For the same reason any adhesions encountered during the operation 
must be most strictly respected. Appejidiccctomy should be left over 
and performed in a cold interval. 

IMien it appears likely that an iliac abscess is entirely retroperitonw 
(e.g. suppurating iliac glands, or acute psoas abscess), a better incision 
than the above is an oblique one just above and parallel to the outer 
half of Poupart’s ligament. The possibility' of a direct approach to the 
abscess does not arise, and through this incision it is particularly easy 
to peel the peritoneum off the iliacus and psoas muscles, and so o 
reach a collection of pus behind it. 


(ll) raiMC rEniTO>’EAL ABSCESS 
In this place only those pelvic abscesses will be considered which 
are intra-peritoneai, i.c. in the pouch of Douglas. Their conimoiws^ 
cause is .again the appendix, but wc must distinguish 
appendix abscess which is [wKic from the start, and is producec . ^ 
“ pelvic ” npjicndLx, and the absces.s which comes dowm from a 
and is therefore associated with nu iliac appendicitis or 
abscess. In women an al>sce.ss in the pouch of Douglas is often eo 
by disease of the pelvic organs, esiiecially salpingitis. Other 
pelvic peritone.il abscess arc ; carcinoma of the pelvic colon, rec 
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bladder, or uterus ; Meckel's diverticulitis ; sigmoid diverticulitis ; 
and other pelvic disorders. But an abscess in Douglas’s pouch may 
also be residual, and caused by a local accumulation of pus after 
recovery from a diffuse peritonitis (e.g. in gastro-duodenal perforation). 

The diagnosis of pelvic abscess is based on a combination of four 
factors : 

(o) The presence of a likely causative disease, e.g. appendicitis, 
salpingitis, etc. 

(6) The symptoms of toxic absorption, such as high remittent 
fever, night sweats, loss of weight, and leucocytosis (for further details 
see page 1143). 

(c) Special symptoms produced by irritation of the pelvic viscera : 
particularly menorrhagia, dysmenorrhcea, increased freguency of miclur- 
iiio)%, and diarrhoea (not all of which, however, arc necessarily present). 

(d) Palpation of an exquisitely lender mass in the pouch of Douglas, 
by either redal or vaginal examination, or by both.^ ' 

In an early stage the mass may be at some depth, and may be fully 
palpable on,ly on bimanual examination ; the rectum or vagina are 
still quite free from the tumour, and their wall can be moved inde- 
pendently from it. Later on, however, the abscess reaches and becomes 
adherent to the rectal or vaginal w'all, Avhich can no longer be moved 
apart from the mass. 

Treatment. The tendency of abscesses in the pouch of Douglas to 
adhere to the rectum or vagina, with obliteration of the intervening 
part of the peritoneal ca'^dty, pro\ides us witli the opportunity of 
evacuating and draining the abscess, without either transgressing the 
uninfected peritoneum, or having to embarlc upon a tedious and 
uncertain retroperitoneal approach. This opportunity of opening and 
draining the abscess into the rectum or vagina is one we cannot afford 
to ignore, but the operation is really safe only W'hen the mass has 
become adherent to the w'all of one or other viscus. A premature 
evacuation through this route, i.e, while the rectal or vaginal wall can 
still be moved freely over the abscess, entails a definite risk of pelvic 
cellulitis or peritonitis. Therefore, if for some reason (e.g. extreme 
toxtemia) immediate drainage is necessary, it is probably wiser to 
approach the abscess tlirough an iliac route. 

In the great bulk of cases, however, the evacuation of a pelvic 
absces.s is not an urgent matter. Certainly far less risk is run by 
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waiting until the abscess adheres to tlie pelvic floor, than by inter- 
vening prematurely. 

Assuming, therefore, that such adliesion has taken place, the 
technique of evacuation is as follows : 

(1) Rectal route (fig. 603). The bladder is first emptietl, and the 
patient is placed in the lithotomy position. The only really painful 



step in the operation is the stretching of the anal sphincter, which m - 
be done thoroughly in nil cases. For this reason spinal or 
ether anresthesia is preferable to tljc local application or ^ 

novocaine. The bulge in the anterior wall of the roctum can 
after stretching the rectum with special retractors or a large 
The finger palpates the bulge and discovers the spot wliere ^ ^ 

wall is fixed to the mass. A long aspirating needle is pushed a 
finger into the mass, and as soon as pus is seen a scalpel is nia 
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follow the needle, and the abscess is opened (see fig. 603). The opening 
is enlarged with a long curved Kocher forceps, and a large drainage- 
tube introduced into the abscess, and fixed wdth a stout catgut suture 
to the rectal wall. The drain should be left undisturbed for several 
days. 

Occasionally troublesome hsemorrhage is said to occur from an 
artery dmded in making the rectal incision, when this vessel will 
require ligature. Although I have opened many pelvic abscesses by 
the rectal route, I have not yet experienced serious bleeding. 

(2) Vaginal route. This should be preferred to the rectal evacuation 
only when the abscess adheres to the vaginal wall first. There is no 
diSerence in the actual technique, but it must be remembered that the 
bulge is to be looked for on the posterior vaginal wall. An anesthetic 
is often superfluous, as it may not be necessary to stretch the vaginal 
orifice before introducing the retractors or speculum, whilst the actual 
opening of the abscess is only momentarily painful. 


(m) StmPHP.ENIC ABSCESS 

Although less common than cither iliac or pelvic abscess, sub- 
phrenic abscess is the most interesting of the localised suppurations 
in the abdomen. AEtiologically, it is related to most of the major 
surgical afiections of the abdomen, while its pathology is com- 
plicated by the intricate arrangement and numerous anatomical 
relations and connections of the sub-diaphragmatic region. Diagnosis 
is made difficult by the inaccessible position and great depth 
of the abscess. Finally, the treatment is associated with special 
difficulties of surgical approach, and particularly ^vith the grave danger 
of traversing uninfected pleura or peritoneum. 

The mortality of subphrenic abscess is extremely high. In the 
absence of surgical treatment more than 90 per cent of cases die, while 
the death-rate of operated cases was, until recently, in the neighbour- 
hood of 50 per cent. The reasons for this high mortality are not far to 
seek. Firstly, in nine cases out of ten the patient is already debilitated 
by a previous abdominal lesion, e.g, appendicitis, gastro-duodenal 
perforation, or an infection of the liver or biliary apparatus. Secondly, 
the inaccessible position of the abscess is responsible for serious delay 
in diagnosis and treatment. Thirdly, the close proximity of the 
thoracic contents leads to their implication in the later stages of the 
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infective process. Fourthly, and lastly, accidental or deliberate con- 
tamination of the pleura or peritoneum accounts for many if not most 
fatal results after operation. 

The last twenty years have witnessed a very real improvement in 
the surgical treatment of suhphrenic abscess, and a drop in the mor- 
tality of operated cases to less than 20 per cent. This improvement 
is a reflection of the enormous amount of interest and work rccentijr 
attracted to the subject. From the publication of Barnard’s (1) papcre 
in 1908, with their lucid description of the complicated anatomy of tie 
subphrenic region, numerous papers have been written, and a great 
deal has been done to facilitate earlier diagnosis and treatment, snJ 
particularly to produce methods of surgical approach which are free 
from the danger of pleural or peritoneal contamination. 


ANATOSIY OF Sim-DIATHRAGJUTIC SPACES 
A knowledge of the anatomy of this region is very necessarj', both 
for a clear conception of the octiology and pathologj’ of subphrenic 
abscess, and for an appreciation of the essential facts of its treatment. 

The subphrenic space is that part of the peritoneal cavity which 
lies below the diaphragm and above the shelf made by the t^a!ls^'e^s€ 
colon and mesocolon. It is largely occupied by the liver, which diricles 
it into suprahepatic (superior) and infrahepatic (inferior) compart- 
ment.s. Each of these compartments is subdivided into right and 
“ halves ” by the ligaments w-hich “ suspend ” tlie liver : the supra- 
hepatic space by the coronary ligament (suspending liver to diaphragm), 
and the infrahepatic space by the suspensory or falciform ligament 
(suspending liver to anterior abdominal wall). 

Tie left siiprohepatfc space is single, Imt the right 
compartment is further subdivided by the right lateral ligament into 
a right antero-superior and a right postero-superior space. Below the 
liver, this arrangement is reversed, for whilst the right inferior space ^ 
single, the left inferior compartment is subdivided by the stomach an 
omentum into a left antero-inferior and a left postero-inferior space. 

Tlierc are thus sLv tntra-perilcmeal subphrenic spaces j three abo'C 
tlie liver (left sujrerior, right antero-superior, and right poster‘d 
superior), and three below the liver (right inferior, left antero-infenor, 
and left postero-inferior). There is also an extra-peritoneal fpucc bet|^” 
the diaphragm and the peritoneum lining it. According to ^ egni w ' 
this extra-peritoneal space can be divided into an upper and a JO 
part, by the attachment of the coronary ligament. 
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A study of figures C04 and 605 stows that the intra-peritoneal spaces 
are in free communication \vith one another, and mth other regions in 
the abdomen. Thus, the right postero^uperior space joins the right 
inferior space round the edge of the liver, and both join the right 
external paracolic sulcus to the outer side of the hepatic flexure. 
Similarly, the left superior and the left antero-inferior spaces com- 
municate round the left lobe of the liver. In view of these communica- 
tions, it is not surprising that infection may spread from one space to 
another, or that it may reach one of the spaces from another part of 
the abdomen. Usually, however, once a compartment is infected, it 
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tends to become shut off from its fellows by adhesion of neighbouring 
peritoneal siufaces, and so the abscess is likely to remain localised to 
one space only. 

We now proceed to a description of the individual spaces, and of 
their commimications. 

(1) Bight postero-superior intra-peritoneal space. This is the most 
important of the spaces, since it is by far the commonest site fil sub- 
phrenic abscess. It lies between the diaphragm and that part of the 
right lobe of the liver which is behind and below the right lateral 
ligament (see fig. 604). To its left the coronary ligament separates it 
from the left superior space. Round the free edge of the lateral liga- 
ment it communicates with the right antero-superior space, while its 
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lower end opens into the junction of the right inferior space (renal 
pouch) and external paracolic sulcus (see fig. 598). This last com- 
munication is of great importance, since it represents a common route 
by which infection reaches the space. Along the paracolic sulcus pus 
or peritoneal inflammation spreads from the emeum and appendix, or 
even from the pehus, whilst by its junction 'with the renal pouch 
the postero-superior space becomes infected from the pyloro-duodenal 
region or from the gall-bladder. 

(2) Right antero-superioT iiUra-peritoneal space. This lies in front of 
the right lateral ligament and to the right of the suspensory or falciform 
ligament. Round the lateral ligament it joins the right postero- 
superior space, whilst below it communicates freely, round the sharp 
edge of the liver, with the right inferior space. Infection of this spice 
mostly comes from the anterior snrface of the pyloro-duodenal region 
and from the gall-bladder. 

(3) Right inferior intra-peritoneal space. This space corresponds to 
the right renal pouch, and therefore has the upper part of the kidney and 
the crural fibres of the diaphragm behind it. Above and in front, it 
has the right lobe of the liver and the gall-bladder, whilst below is tlie 
hepatic flexure of the colon. To the right of the hepatic flexure is the 
important tlirec-way junction (see fig. 698) at which the inferior space 
receives the lower end of the postero-superior space, and the upper 
end of the external paracolic sulcus. To the left of the space is the 
falciform ligament, the pyloro-duodenal region, the edge of the lesser 
omentum, and, behind thb, the foramen of Winslow, and the ligament 
of the ductus venosus. Through the foramen the right inferior space 
normally communicates with the left postcro-inferior space (or lessersac). 

The sources of possible infection of the right inferior space are 
thus very numerous. Perforations of the pylorus or duodenum, and 
infections of the gall-bladder or biliary ducts, may involve the space by 
rupture or by direct spread into it ; also suppuration may spread to it 
from the right iliac fossa or from the right postero-superior space. R 
is somewhat of a surprise, therefore, that this is one of the least common 
sites of subpliienic abscess; Ocbsncr and Graves (3), for instance, 
collected 464 cases of abscess in the right postero-superior space, on 
only 142 in the right inferior space. The explanation is either that 
infection in this space is overcome without suppuration more frequen y 
than in other spacc.s, or that the space often becomes obliterated 0 
adhesions before an abscess forms. 
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(4) Left superior intra-peritoneal space (fig. 605). This lies between 
the left lobe of the liver and the left half of the diaphragm. Behind, 
it has the left lateral ligament, which separates it from the left postero- 
inferior space (lesser sac). Below and in front it communicates, round 
the edge of the left lobe of the liver, with the left antero-inferior space. 
To the right, it is separated from the right antero-superior space by 
the suspensory or falciform ligament. The left superior space is only 
infrequently occupied by a subphrenic abscess. 



(5) Left antero-inferior intra-peritoneal space (fig. 605). Dying 
beneath the left lobe of the liver, this space is in front of the lesser 
omentum, stomach, and greater omentum, which structures intervene 
between it and the left postero-inferior space, or lesser sac. The 
falciform ligament separates it from the right inferior space. It is a 
common site of subphrenic abscess, occupying the second place in 
Ochsner and Graves’ list (3), (309 cases) ; the usual cause of infection 
is, of course, a perforated ulcer of the front wall of the stomach. 

(0) Left postero-inferior inira-periloneal space. This is the lesser sac 
of peritoneum (sec fig. 605), and is a closed space except for its com- 
munication with the right inferior space through Winslow’s foramen. 
In the presence of infection, however, this foramen is very soon 
obliterated by adhesions, and then the sac becomes completely isolated 
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from the rest of the peritoneal cavity. The boimdaries of the space 
are : the left lobe of the Uvei (behind the portal fissure) above ; tie 
lesser omentum and stomach in front ; the left crus, left suprarenal 
and kidney, the body of the pancreas, and the transverse colon and 
mesocolon, behind ; and the spleen to the left {see fig. COo). The space 
also extends for a variable distance downwards into the great omentum, 
where it forms the omental bursa, and upwards behind the Spigelian 
lobe of the liver. The lesser sac is rarely occupied by a subphrenie 
abscess, and the most likely causes of infection are perforation of the 
back of the stomach, and pancreatitis or operations on the pancreas; 
it may also be infected by leakage from a retro-colic gastro-intestinal 
anastomosis, or from a perforated gastro-jejunal ulcer. 


(7) The relToperitoneal spaces. There is no true space outside the 
peritoneum, either in the subphrenie region or elsewhere. Instead, 
there is a layer of areolar fatty tissue, variable in thickness ; this layer 
intervenes between the parietal layer of peritoneum and the abdominal 
parietes, and also occupies the space between the two leaves of the 
mesentery, mesocolon, and omenta. The retroperitoneal space in the 
subphrenie region may be divided into two areas (Vegni, 2) a posterior 
and an anterior, by the attachment of the upper leaf of the coronary 
hgament to the diaphragm. This attachment is too firm to he strippwl 
up, and so senses as a definite barrier to the spread of pus from one 
area to the other. 

The posterior retroperitoneal space (phrenico-lurabar space) is m 
direct continuity with the retroperitoneal tissue iu the loin, perinephric 
region, and iliac fossa. It is a common site of subphrenie ahsce^^i 
the infection spreading up from such causes as a retro-caecal appen^^» 
perinephric abscess, pancreatitis, diverticulitis, or suppurating mni ^ 
or iliac glands. The space extends up as far as the upper leaf of 
coronary ligament, and so comes into direct relation mtli the bare 
areas ” on the back of the liver and the corresponding pari o 
diaphragm ; it is thus evident that infection may also reach this sj’ace 


from the liver, and even from the thorax. 

The anterior retroperitoneal space, in front of the coronary ligament, is 
in direct continuity only ^rith the extra-peritoneal tissues of the antenor 
abdominal wall. It is, therefore, but rarely the seat of a suhp 
abscess, the most likely source of infection being the lymphatics o 
round ligament (coming from the umbilicxis), and the lymphatics in 
rectus sheath. 
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PATHOLOGY OF STJBPHRENIC SUPPURATION 

In the study of the pathology of subphrenic abscess t^vo things 
stand out : one is the routes by which infection can reach the spaces 
beneath the diaphragm, and the other is the causes of such infection. 
Before considering these, however, brief reference may be made to 
other aspects of the pathology of the lesion. 

Firstly, it should be noted that not all cases of subphrenic infection 
proceed to abscess formation. A subphrenic peritonitis must be a 
common comphcation of acute infections of the upper abdomen, e.g. 
gastro-duodenal perforation and cholecystitis, but a subphrenic abscess 
develops in only a small proportion of such lesions. Similarly, an 
ascending infection of the peritoneum, or retroperitoneal tissues, 
probably occurs in a large proportion of cases of acute appendicitis, but 
in most of them the infection subsides without abscess formation ; the 
actual incidence of subphrenic abscess after infections of the appendix 
is not much more than 1 per cent. Many cases of subphienio infection 
without abscess undoubtedly remain imdiagnosed ; but even of 
diagnosed cases only 30 per cent proceed to suppuration (Ochsner and 
Graves). It would appear, from these facts, that the peritoneum in 
the upper abdomen is gifted with exceptional powers to cope with and 
overcome infection by bacteria. 

The bacteriology of subphrenic abscess does not differ to any 
material degree from that of diffuse peritonitis. The B. coli and 
the streptococcus are the organisms most commonly found, while the 
staphylococcus appears to be less frequent. The infection is often 
mixed. 

The morbid anatomy is that of any acute localised suppuration. The 
size of the abscess is determined by the limits of e:q)ansion of the space 
in wliich it forms. In spite of the free inter-communication of the 
various spaces, the abscess tends to limit itself to one of them, since 
the communications are shut off by adhesions quite early in the 
infective process. The only common example of suppuration in more 
than one space is seen in the combined involvement of the right 
postcro-superioT and the right inferior intra-peiitoneal spaces in 
infections of gastro-duodenal or appendicular origin. Lastly, it 
should be observed that an abscess does not necessarily occupy the 
whole of an infected space ; frequently the suppurative process is 
limited to one part of the space, the remainder of it being shut off by 
adhesions. 

The fate of untreated subphrenic abscesses varies. A very small 
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percentage resolve completelv, except for the formation of local 
adliesions. A much more common termination, liowever, u ruplun 
of the abscess. Suprahepatic abscesses tend to rupture through the 
diaphragm into the pleura, and thus to terminate in a septic pleurisy ; 
not infrequently the diaphragmatic pleura becomes obliterated by 
adhesions as the abscess approaches it, and. so the latter bursts into the 
lung, aith the production of a fatal pulmonary abscess, or gangrene 
of the lung. Occasionally, a suprahepatic abscess ruptures into the 
pericardium. Infrahepatic abscesses, on the other hand, generally 
burst into the main peritoneal cavity, -with the production of a rapidly 
fatal peritonitis ; less often they rupture into a hollow viscus, or even 
track through the abdominal wall and burst externally, in both caics 
possibly resulting in a natural cure. 

It should be noted that thoracic complications may occur without 
rupture of the abscess through the diaphragm. An irritative setow 
pleurisy is a common and relatively early complication of abscess m 
one of the suprahepatic spaces, but the other and more serious com- 
plications (empyema, pericarditis, pneumonia, pulmonoiy abscess or 
gangrene, broncho-pleural fistula) all occur late in the course of the 
disease, and are therefore partly attributable to delayed diagnosis 
and treatment. 

Inddmce of Abscess in the various sttbphrenic spaces. Most pub- 
lished series of cases show tbat the right postexo-superior mtw- 
peritoneal space is the commonest site of subphrenic abscess, that t e 
left autero-inferior and the retroperitoneal spaces come next in or er 
of frequency, and that the left postero-inferior space, or lesser ^ 
the least common site. The relative frequency of involvement of ^ 
various spaces is well shown in the following table, which is base< on 
the 1504 cases, collected by Ochsocr and Graves (3) : 


night JKistoro-superior space 

. . 4Gt cases. 

(X%> 

Left antero-inferior space . 

. 309 „ 

(ur») 

(11-5%) 

(0%) 

(5-5%) 

(3%) 

Iletroperitonc.il sp.ice 

. 221 

Rtjlht aatero-auperior space. 

. 197 „ 

Ifight inferior (renal poccli) space 

. 142 „ 

Left superior space .... 

. 50 „ 

Left ptHtero-inferior (lesser sac) space . 

. 47 „ 

Comhinefl ...... 

. GO „ 


Not determined .... 

. . 72 „ 



Total . . ISClcaws. 
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Hoxites of Infection. The follovrmg ate the routes hy which infection 
may reach the suhphrenic region : 

(i) Direct infection from a \’iscus in the immediate vicinity of one 
of the spaces. E.g. a gastric ulcer may perforate into the left antero- 
inferior space, a duodenal ulcer or the gall-bladder may infect the 
right inferior space, while a liver abscess may burst into one of the 
suprahepatic spaces. 

(ii) Infra peritoneal spread from distal foci of suppuration. This is 
a common route in suhphrenic abscess of appendicular or pelvic origin, 
the purulent effusion spreading up along the external paracolic sulcus 
(see page 1100) from the right iliaefossa orpelvis. Reachingthe jimction 
of the sulcus with the riglit inferior and right postero-superior spaces (see 
fig. 598), the pus may infect one (usually the postero-superior) or both 
of them. Similarly, an effusion from a perforated duodenal ulcer, 
although at first located in the inferior space, may spread round the 
edge of the liver, and so infect either the antero-superior or posterior- 
superior space. It is obvious that this type of spread is limited to 
cases in which a purulent effusion is already present in some part of the 
peritoneal cavity, and also that it may possibly be favoured by the 
adoption of the horizontal position. We must observe, however, that 
infection can also spread by direct extension along the peritoneal 
membrane, quite independently of the movement of fluids, and that 
such spread cannot be controlled by alterations of posture. 

(iii) Lymphatic spread from distal or proximal foci of infection (not 
necessarily suppurative). That bacterial infection may extend along 
the peritoneal and extra-peritoneal lymphatics may be regarded as an 
established fact. Starting in an intra-peritoneal viscus, such as 
the appendix, the organisms invade the lymphatics in the mesentery of 
the viscus, and so reach the lymphatic plexus immediately outside the 
parietal peritoneum. Along this plexus the infection passes to the 
suhphrenic region, where it may cause either an intra-peritoneal or a 
retroperitoneal abscess. 

The lymphatic route probably accoimts for most subphrenic 
abscesses which complicate non-purulent appendicitis or cholecystitis, 
and particularly for the cases in which an interval of some length inter- 
venes between the causative disease and the development of the abscess. 
It also provides a reasonable explanation for cases in which the abscess 
is associated with a causative lesion at some distance, the intervening 
part of the peritoneum being apparently healthy, as well as for some 
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cases of post-operative abscess, particularly those which follow a 
“ cold ” appendicectomy. Eiirtbermore, a trans-diaphragmatk lym- 
phatic route of infection is probably responsible for most subphrenic 
abscesses which complicate intra-thoracic suppuration. 

(iv) Spread along retroperitoneal cellular tissues. 3Iost retro- 
peritoneal subphrenic abscesses are produced by a spread of infection 
along the loose areolar tissue behind the peritoneum of the lorn and 
iliac fossa. The original focus of infection may itself be retroperitoneal 
e.g. perinephric abscess, posterior duodenal ulcer, pancreatitis, etc., 
or it may reach the extra-peritoneal tissues from an inflamed rheas 
adherent to the parietal peritoneum, e.g. a retro-cfccal appendix; or, 
finally, the infection may extend from an intra-peritoneal viscus along 
the cellular tissue of its mesentery, and so reach the retroperitoneal 
plane. 

All the above conditions produce the common posterior retro- 
peritoneal subphrenic abscess, i.e. tbe one limited above by the attach* 
ment of the upper leaf of the coronary ligament to the diaphragin- 
The rare instances of abscess in the anterior retroperitoneal subphrenic 
space are explained by spread of infection along the cellular tissui^ 
or I^Tuphatics of the round ligament or rectus sheath, from septic 
lesions of the lunbilicus and anterior abdominal wall. 

(v) Spread via the blood stream. Subphrenic abscess of 
genous origin is definitely rare. Cases have been observed in vbicn 
infection spreads along the portal vein (pylephlebitis) causing, ia 
first place, a liver abscess, which subsequently bursts into and in cc - 
one of the subphrenic spaces. Other cases have been reporte ss 
occurring in the course of a systemic pyaemia. 


Causes of Subphrenic Abscess. About 90 per cent of subpl^^^ 
abscesses follow infective lesions in the abdomen, of which appcndicitU' 
gastro-duodenal lesions, and infections of the liver and biliary appaw ^ 
arc by far the most common. The appendix is responsible ^ 
third of all subphrenic abscesses. Eifield and Love (4) give a gt 
of 35-7 per cent. Perry (5) of 25*3 per cent, and Ochsner and 
of 31 per cent. Gastro-duodenal perforations represent a cause 
nearly as common (28 per cent in Fifield and Jx)ve's cases, aa 
per cent of the cases collected by Ochsner and Gravc.s). 1^ 
of the liver and bile passages is the next most common cause, accou 


for about 10 per cent of cases. t ^ 

Other i)Ura-pm4o7icol causes ate : carcinoma of the sto 
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intestine, operations on the stomacli or intestine, pelvic disorders, and 
infective lesions of the stomach, intestine, and spleen. Among extra- 
peritoneal sources in the abdomen, the most common are the abdominal 
wall, the kidney, the perinephric region, the pancreas, and the skeleton 
(vertebr®, pelvis, and ribs). Infective lesions in the thorax were 
responsible for 2-5 per cent, and blood-home infection for 3'6 per cent, 
of the 3000 odd cases of subphrenic abscess collected by Ochsner and 
Graves. 

(1) Appendicular origin. A subphrenic abscess of appendicular 
origin occurs mostly in the course of an acute suppurative or perfora- 
tive appendicitis, or follows an “ acute ” appendicectomy. Less often 
it complicates a sub-acute or catarrhal appendix, and it may even 
develop in cases of chronic appendicitis or after a “ cold ” appendicec- 
toray. The development of an appendix abscess, in the iliac fossa or 
pelvis, greatly enhances the danger of involvement of the subphrenic 
spaces ; whilst other predisposing causes are : a high ceecum, an 
upward-pointing appendix, a retro-c«cal appendix, and adhesions to 
the posterior peritoneiun. But undoubtedly the chief predisposing cause 
is delay in removfing an itifiamed appendix, whilst perhaps the most 
common reason for the development of subphrenic abscess after appen- 
dicectomy is the failure to drain an infected appendix bed. 

Although infection of the subphrenic region must be a fairly common 
event in appendicular disease, the actual incidence of subphrenic abscess 
in appendicitis is not more than between 1 and 1*5 per cent. The pro- 
portion of subphrenic abscess in residual abscesses of appendicular 
origin varies in the literature between 6*6 and 37 per cent, hut is pro- 
bably not more than 8 per cent (Ochsner, 6). 

One route by which the infection extends from the appendix is 
along the external paracolic sulcus. In many cases there is an actual 
spread of pus up the sulcus, which reaches the right inferior space 
(renal pouch), and either stays there, or more often passes on to the 
right postero-superior space ; not infrequently both spaces are infected 
simultaneously, or one from the other. In other cases the infection 
spreads by direct extension along the peritoneal membrane, without 
any actual movement of fluid. The lymphatic route is probably respon- 
sible lor cases following catarrhal appendicitis, especially when there 
is a clear interval before subphrenic symptoms appear, and also for 
abscesses which occur after non-purulent appendicectomies. But per- 
haps the commonest route of infection is along the retroperitoneal cellular 
tissues, resulting in the production of a posterior retroperitoneal 
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sutphienic abscess •, such an abscess cannot spread up beyond 
coronary ligament, but it may burst above it into the right anteio- 
superior space. 

It certainly seems that the retroperitoneal route is responsible fo: 
most cases of actual abscess. The explanation is that wliilst the 
peritoneum has a high resistance and is able more often than not to 
abort the infective process before actual suppuration occurs, the 
cellular tissue outside it does not possess this resistance and so isle.^ 
able to overcome the tendency to abscess-formation. 

(2) Ga&tro-duodeml origin. Acute or sub-acute perforations of 
gastric and duodenal ulcers are responsible for the large majority of 
subphrenic abscesses of gastro-duodenal origin. liess common cau'^ 
are operations on the stomach, carcinoma, and perigastritis from a 
chronic or “ leaking ” perforation. The abscess is peculiar in that it 
may contain free gas. The site of the abscess is determined by the 
position of the ulcer and the disposition of perigastric adliesions, 

Abscesses of gastric origin involve the left subphrenic spaces. Siacc 
perforating ulcers are nearly always anterior, the most common space to 
be affected is the left antero-inferior, but occasionally the suppuration 
extends to the left superior space. Perforating ulcers of the posterior 
wall of the stomach are unusual, and if subphrenic abscess resultSi it 
will be limited to the left postero-inferior space, or lesser sac. 

Abscesses of pyloric and duodenal origin occupy the right suh- 
phrenic spaces. In the first place, the right inferior space (or 
pouch) will be contaminated, and an abscess may occur here, and 
become localised by the formation of adhesions between the liver anrt 
paxietes. 3Iore often, the pus spreads up to one of the right supra- 
hepatic spaces, and abscesses form both below and above the liver, hot 
infrequently, however, the inferior space is obliterated by adhesion 
between the liver and gall-bladder, and the abscess will then be entire ) 
suprahepatic (antero-superior or postero-superior space). 

(3) Ilepato-hilxary origin. These abscesses tend to be less aeut® 
than those of appendicular or gastro-duodenal origin. Marked diner 
ences exist between subphrenic suppuration of hepatic and biliary 
origin. 

(o) The hepatic causes of 
abscess of the liver, pycemic 
Although the natural tendency f< 
towards the suprahepatic spaces. 


subphrenic suppuration arc umcc ' 
abscess, and infected hydatid cp • 
jr all these lesions is to spread iip^an 
a subphrenic abscess results hut rare /r 
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because these spaces are usually obliterated by an associated peri- 
hepatitis or by perihepatic adhesions. The consequence is that the 
liver abscess tends to go through the diaphragm into the thorax, rather 
than to burst into the peritoneal spaces above the liver. 

A subphrenic abscess of hepatic origin is almost always suprahepatic, 
involving particularly the right postero-superior and antero-superior 
spaces. It may be distinguished by the presence of chocolate-coloured 
pus or by hydatid booklets, but it does not contain bile. 

(6) A biliary origin is much more common. Rupture, perforation, 
or gangrene of the inflamed gall-bladder are the usual causes, but 
infection may occur by migration of organisms through the wall of an 
inflamed gall-bladder or bile-duct, and also via the lymphatics, or along 
inflammatory adhesions. Furthermore, a subphrenic abscess may 
occur as a post-operative complication, after operations on the gall- 
bladder or bile-ducts. 

Primarily, an abscess of biliary origin tends to form in the right 
inferior space, but it may extend to the right superior spaces, unless the 
communications are obUterated by adhesions. It should be observed 
that the suprahepatic spaces may be attacked directly, the infection 
in this case travelling along the lymphatics. Abscesses of biliary 
origin are characterised by containing fcetid bile. 

DIAGNOSIS OF SUBPHRENIC ABSCESS 

The early diagnosis of subphrenic abscess is not easy. One reason 
is the deep and inaccessible position of the abscess ; another is that 
the clinical picture varies within wide limits, the difierences depending 
on the onset and course of the disease, and also on the particular space 
involved. Furthermore, the symptoms of the causative lesion often 
mask the initial features of the abscess, and the picture may be confused 
still more by the presence of thoracic symptoms and signs. 

Cases with an insi^ous onset and indefinite symptoms may remain 
undiagnosed for long periods, particularly if they follow, as they often 
do, a somewhat obscure abdominal lerion. I have operated upon a 
large abscess which remained imdiagnosed for more than two months, 
and cases are recorded in the literature in which diagnosis was not 
made until many months after the onset of the abscess (Lockwood, 
7 and Russell, 8). Unfortimately, delayed diagnosis necessarily implies 
delayed treatment, which is beyond question an important cause of the 
high mortality of the disease, msdnly because the longer the abscess 
remains unopened the greater is the chance of thoracic complications 
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developing. AMiilst it must be admitted that early diagnosis is often 
hedged in wnth difficulties, we submit that much of the delay which is 
usually experienced can be prevented. Timely diagnosis may be rnids 
in all cases, provided the cbnician has a clear conception of the various 
clinical pictures presented by the lesion, and also is ready to regard 
with suspicion every abdominal case which fails to improve as it sboulii, 
or which seems to relapse after an inten’al of complete or partial 
recovery. Careful and, if necessary, repeated examinations wll very 
soon confirm or disprove his suspicions. 


Clinical Varieties. The great bulk of cases of subphrenic abscess, 
as seen nowadays, fall into one of three clinical groups. 


(i) Cases with sudden omet, acute spnpioms, and rapid course. 
This group usually follows lesions which cause severe contamination 
of the peritoneum, e.g. perforated gastro-duodenal ulcer or perforative 
appendicitis or cholecystitis. Less than a third of all cases of subphrenic 
abscess come under this heading, and they are, of course, the easiest 
to diagnose early. As a rule the picture is at first one of acute diffuse 
peritonitis, and then, without any interval, this partially subsides, and 
the picture changes to that of a circumscribed abscess. 

(ii) Cases with insidious onset, sub-acute symptoms, and inorcgT<id<is\ 
course. This group follows non-perforative infective lesions in the 
abdomen, particularly those not associated with suppurative peritoniW* 
Very often the infection reaches the subphrenic region from a dist® 
focus, such as the appendix, by means of the lymphatic or retro- 
peritoneal celUdar route ; therefore, in many cases of this group, tbere 
is a clear interval between the subsidence of the original infection 
the onset of subphrenic symptoms. In other cases, however, no sue 
interval exists, the symptoms of subphrenic infection being 
imperceptibly on to the symptoms of the causative lesion, which an? 
often somewhat obscure. This group is probably a little more numerous 
than the last, and is the one in which delayed diagnosis is most common- 


(iii) Cases of post-operative subphrenic abscess, i.e. those follo’ivmp 
operation for a suppurative or other infective lesion in the abdomen- 
In these days this is undoubtedly the largest group, accounting 
40 per cent or more of all cases. As a rule an interval of sonic a. 
intervenes between the operation and the commencement of 
syunptoms, but the onset is not necessarily insidious, nor ^ 
sjunptonis always sub-acute. In some cases the subphrenic rc^on ^ 
already infected (although not obviously) before the operation 
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embarked upon, and tbe fact that the subphrenic abscess is post- 
operative is a mere coincidence. In other cases, however, the operative 
procedure is to blame, in part at least, for the subsequent development 
of the abscess. 

Clinical Features. The onset varies, and there may or may not be 
an interval bet\veen the symptoms of the causative lesion and those of 
subphrenic infection. Abscesses with an acute onset, e.g. after gastro- 
duodenal perforation, tend to follow the causative lesion mthout a 
clear interval, 

A distinction must be made between subphrenic infection and sub- 
phrenic ahscessy since, as already stated, most cases of the former 
subside without an actual abscess resulting ; moreover, it would be a 
serious error to operate on a case before pus had formed. 

(1) Subphrenic Infection {Subphrenitis). The first symptoms of 
subphrenic infection are usually constitutional. The patient is recover- 
ing, or has just recovered from an abdominal infection (e.g. appendi- 
citis or perforated ulcer), or has recently been operated upon for such 
a condition. Then things begin to go wrong. The temperature, which 
had been coming down, or had even reached normal, begins to go up 
again, and the chart shows a definite pyrexia. The patient feels ill, 
the tongue becomes furred, and there may be a rise in the pulse-rate. 

first local symptom is pain, perhaps with a sensation of pressure, 
both of which are increased by and may interfere with deep breathing. 
Sometimes the pain is intense from tbe start, but more often it is slight 
at first and increases later. The situation of the pain varies with the 
space. In the common right postero-superior space infection it is 
mostly felt in the back and side of the lower right chest, but it may 
also be referred to the right shoulder. In retroperitoneal infection the 
pain may start in the loin, while in subhepatic intra-peritoneal infections 
it is mostly complained of along the respective costal margin. Another 
common symptom is a painful dry cough, whilst a little later there 
may be actual dyspnoea. 

On examination one sign is always present, and this is local tender- 
ness. The site of the tenderness again varies with the space involved. 
Vegni refers to three “ tender points ” : (i) the anterior phrenic spot, 
where the lower border of the tenth rib crosses tbe mid-clavicular line 
(anterior suprahepatic and subhepatic spaces) ; (ii) the posterior 
phrenic spot, at the posterior end of the last intercostal space (posterior 
suprahepatic and retroperitoneal) ; (iii) the superior phrenic spot, just 
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above and between tbo two heads of origin of the stemo-mastoid 
muscle {involvement of diaphragm itself). Although these definite 
“ spots ” of tenderness are sometimes encountered, more often the 
tenderness is elicited over somewhat larger areas. Thus, persistent 
tenderness over the right ticelfth rib is almost diagnostic of right posters- 
superior space infection, tenderness in the rigJu flanlc suggests retro- 
peritoneal infection, whilst deep tenderness along the mtal margin 
indicates infection of the antero-superior or inferior spaces on the right 
side, and the superior or antero-inferior spaces on the left. 

In the absence of an actual abscess, examination of the chest mav 
reveal nothing abnormal, except perhaps a diminished respitatory 
excursion and poor air-entry on the suspected side. Similarly, To^io- 
graphj is only likely to show relative loss of movement in the affected 
half of the diaphragm. 

(2) Suhphrenic Abscess. The above symptoms and signs enable ds 
to diagnose an infection in one of the suhphrenic spaces (subphrcnitis)- 
and although they may subside spontaneously, they should warn w 
to anticipate the additional features which indicate that an abscess 
is definitely forming. If the case resolves without them, so much the 
better, but it is only by detecting the symptoms of suppuration at 
their first appearance that w'c can hope to intervene with the best 
prospects of success. 

With the formation and accumulation of pus, the fecer becoincs 
higher and more remittent in type. The pulse-rate is more rapid, night- 
sweats and a hectic flush may appear, and the patient begins to lose 
flesh. An extremely important and significant event is the discovery 
of leucocytosis on examination of the blood. Pain increases, 
becomes more restricted and dyspnoeic, and the " diaphnigniah'^ 
cough gets more worrying ; indeed, some cases present a picture 
sufficiently “ thoracic ” to suggest an acute pleuro-pneximonia. 

Examination of the abdomen shows increased tenderness over 
appropriate spots or regions. Suprahepatic abscesses may push « 
liver do^vn, increasing the hepatic dullness, and even bringing the 
edge well below the costal margin, where it can be felt. Infrahcpu^^ 
abscesses usually cause rigidity of the corresponding upper 
may even, show a slight bulge at or below the costal margin , '' 
posterior retroperitoneal suppuration may produce a swelling o 
loin. In a small number of cases an accumulation ol free gas m 
abscess may be shown by resonance on percu.ssion, perhaps " 
obliteration of the liver dullness. 
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Examination of the chest xe^eals variable signs, but true thoracic 
complications are late in development and should never be 'u^aited for. 
An accumulation of fluid in the homolateral pleura, however, may be 
detected quite early, and is not necessarily of serious significance. 

Radiographic examination is of the greatest possible value in the 
detection of a subphrenic abscess. Radiograms should be tahen in the 
upright position, and antero-posterior and lateral views obtained on 
full inspiration and expiration. lAmiialion of movement of one half of 
the diaphragm is the first abnormality to be detected ; as already 
explained, this suggests subphrenic inflammation, but not necessarily 
an abscess. Elevation of the affected half of the diaphragm, however, 
is definite evidence of abscess, and is shown in nearly 90 per cent of 
cases. In the common right suprahepatic abscess the antero-posterior 
view shows obliteration of the costo-phrenic angle, while the lateral 
view shows obliteration of the posterior costo-phrenic angle. A gas- 
containing cavity is seen only in a small proportion of late cases, and 
is of little diagnostic value. 

Aspiration should be condemned as both dangerous and unnecessary. 
It incurs a definite risk of infection of the clean pleura and peritoneum, 
and more than one ease of fatal empyema or peritoniris has been 
directly attributable to it. If practised at all, it should be done only 
as an immediate preliminary to operation, and the needle must on no 
account traverse the pleura or peritoneal cavity (e.g. insert needle 
from beneath the twelfth rib). In doubtful cases operative exploration 
of a suspected space is a safer procedure than aspiration. 

Before proceeding to operation, it is necessary not only to diagnose 
the presence of a subphrenic abscess, but also to localise it to a particular 
space, or at least to decide whether it is right or left, and whether it is 
anterior or posterior. In the interests of brerity the symptoms and 
signs of individual space infections are summarised in the form of a 
table (overleaf). 


TBEATSIENT OF SUBPnBENIC ABSCESS 

Prevention. Prompt and efficient treatment of causative lesions 
would undoubtedly prevent or abort most cases of subphrenic suppura- 
tion. The immediate removal of inflamed appendices is particularly 
important in this connection, and we certainly cannot accept the view 
that the conservative treatment of appendicitis diminishes the danger 
of subphrenic infection (Fifield and Love, 4). On the contrarj', it is 
more than probable that subphrenic abscess of appendicular origin 
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■would vanish completely if every acute appendix was removed within 
twelve hours of its onset. Similarly, immediate closure of perforated 
gastric or duodenal ulcers would materially dimmish the incidence of 
sub-diaphragmatic peritonitis. A further protection is afforded by 
drainage of all foci of abdominal sepsis ; this should never be omitted 
if there is the least chance of infection of the peritoneum. 

The adoption of Fowler’s position after operations for peritonitis 
or septic abdominal lesions is of much less value than was formerly 
thought. It may prove of some service in the presence of an 
abundant purulent exudate, but it does not prevent direct or l}Tn- 
phatic spread of infection. To be effective, at least 60 degrees of 
elevation is necessary. 

Co}iservative Treatment. Unless symptoms or signs are present 
which definitely indicate or suggest an abscess {bigb or remittent fever, 
leucocytosis, increased pain and tenderness, elevation of diaphragm, 
etc.), the case should at first be treated on conservative lines. The 
causative lesion, if not already removed, must be promptly dealt with 
and, if necessary, drained. The suspected half of the subphienic region 
should be immobilised, as far as this can be done, by fiimly strapping 
the lower ribs and adjacent abdominal wall ^vith adhesive plaster. 
Local application of heat is of value, particularly in the form of an 
electrically heated pad. Bacteriological therapy may be tried if 
causative organisms have been isolated, and everything possible shoiJd 
be done to maintain the patient’s nutrition and strength. 

In most cases of subphrenie inflammation these measures will 
succeed and an abscess may thus be aborted ; the fever subsides in 
two or three days, the pain and tenderness diminish, and the con- 
valescence from the original lesion or operation is resumed. A careful 
watch must be kept, however, for the signs of suppuration, and a 
thorough examination carried out at least once daily. 

Operative Treatment. As soon as an abscess is diagnosed, or strongly 
suspected, operation becomes imperative, and must be imdertaken 
without delay. The object of the operation is to open, evacuate, and 
drain the abscess. 

Statistics show that cases operated on early do not develop thoracic 
complications, hut that such complications are common in late cases ; 
thus of 31 presumably late cases recently reported by Beye 
(9) no le.ss than 23 had intra-thoracic lesions, 15 showing an 
actual perforation of the diaphragm I The significance of thoracic 
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complications lies in tBe fact that they more than double the inortalit)- 
of subphrenic abscess ; Ochsner and Graves show that the death-rate 
of cases with pleuro-piilraonary lesions is about oO per cent, whibt 
that of cases ^vithout them is under 25 per cent. 

Apart from the time-factor^ the other vital matter concerned wth 
operative treatment is the approach to the abscess. The situation of the 
abscess deeply Avithin the thoracic cage makes access to it difficult; 
figure 600 illustrates the various routes by which the abscess caa 
be reached, i.e. transpleurailr, 
transperitoneally, extra- 
pleurally, andextra-peritoneally 
For many years it has been 
customary to approach the 
abscess by a trans-serous (trans- 
pleural or transperitoneal) route, 

and surgeons have adhered to 
it slavishly in spite of a ve^ 
high mortality. AUiile it h 
true tliat the trans-serous route 
affords tlic most direct approach 
to the majority of subphrenic 
abscesses, it carries with it a 
very real risk of infection to 
uninvolved parts of the pkui^ 
and peritoneum, and therefore 
a grave danger of causing a 
suppurative pleurisy or pen* 
tonitis. In view of these 
obvious and serious drawback^ 
e persistent employment of the trans serous route shows a curious lack 
of understanding ; also it can often be attributed to failure on the 
part of the surgeon to localise the abscess, and to plan his approach 
before embarking on the operation. 

The transpleural route has the doubtful pri\'ilege of being “ elassie;il.” 
ts advocates attempted to iniuimisc the dangers of pleural contamina- 
tion by ingenious devices, but unfortunately without appreciable 
difference to the mortality. Thus, Trendelenburg (10), in 1883, 
gested that the part of the pleural cavity w-hich has to be traxi'^vcrsed 
in the transpleural approach may be isolated, after the resection of one 
or luore ribs, by a circle of sutures stitching the costal and diapbra? 
inatic layers of the pleura together; this procedure has been cop! 
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from text-book to text-book for nearly fifty years, but experience has 
proved it to be vortbless. A few yeare later, 1889, Boeckel (11) 
pleaded that a low transthoracic approach could miss the phrenico- 
costal sulcus of pleura, as this is pulled up out of the way by the 
elevation of the diaphragm ; this comforting suggestion has been used 
as an excuse for the transthoracic approach by numerous surgeons, but 
recent work proves that it has no foundation in fact. Realising the 
dangers of the transpleural route, its advocates finally brought forward 
a Uco-stage procedure, the first stage ending with the resection of two 
or more ribs ; unless the pleura over the abscess has already been 
obliterated by adhesions, these are encouraged to form by packing 
iodoform gauze against the pleura. A week or so later the pleural 
cavity in the floor of the wound will be obliterated, and an incision can 
be made through it and the diaphragm into the abscess (second stage). 
We cannot speak of this procedure from experience, but apart from 
other considerations, the delay of a week condemns it. 

The transperitoneal route (for anterior subphrenic abscesses) is 
subject to the risk of infecting the peritoneal cavity. Carefully packing 
ofi the approach to the abscess, and complete evacuation of the pus 
with a sucker, d iminis h this danger, but do not remove it entirely. 
Neither is the danger of peritonitis completely obviated by a two- 
stage transperitoneal operation. 

It is our firm conviction, that the transpleural and transperitoneal • 
routes should be abandoned as surgically unsoimd and dangerous, 
especially in early cases. In neglected cases the danger is not so great, 
since there is a good prospect of the pleura or peritoneum over the 
abscess being obliterated by adhesions. But as we can never be certain 
of this, and we must above all provide for earJy intervention, only the 
safer extra-serous operations will be described in this article. 

The Extra-serous Approach. The advantages of evacuating a sub- 
phrenic abscess ^rithout contamination of healthy serous membrane 
are obvious, and it is not surprising that extra-i)leiu:al and extra- 
peritoneal methods of approach show a lower mortality than do 
trans-serous methods. Thus, Ochsner and Graves collected 305 cases 
of transpleural evacuation with a death-rate of 39 per cent, 307 cases 
of transperitoneal evacuation with a death-rate of 35'5 per cent, and 
189 cases of extra-serous evacuation with a death-rate of 21 per cent. 
These figures are made more signiflcant by the inclusion among the 
trans-serous groups of a large number of cases in which the serous carity 
over the abscess was already obliterated by adhesions. ^\Tien the free 
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pleura or peritoneum is opened the mortality must be expected to 
exceed 50 per cent. 

Of the tAvo extra-serous procedures, the extra-peritoneal should he 
preferred to the extra-pleural, for the very simple reason that it h 
usually easier to separate the peritoneum from the diaphragm than the 
pleura ; furthermore, it has proved the safer of the two methods. I 
have employed the extra-peritoneal route in four cases, with no 
mortality, while Ochsner and Graves report 31 personal cases with the 
very low death-rate of D-7 per cent. 

There are two methods of extra-peritoneal approach : (i) the 
posterior approach, through which the right postero-superior, right 
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inferior, left postero-inferior, and retroperitoneal spaces can be reach^ » 
and (ii) the anterior approach, through which the riglit antero-supcriof, 
the left superior, and the left antero-inferior spaces can be reached. 

(1) Posterior Extra-periton&il Operation. On the right side this 
is the ideal approach for abscesses in the right postero-superior space, 
the retroperitoneal space and the right inferior space, which, between 
them, constitute the site of about 70 per cent of subphrenic absccssf^- 
On the left side it is the best approach for the rare abscess in the c 
postero-inferior space, or lesser sac. 

The technique of the operation, assuming that it is performed foe ® 
right-sided ab-scess, is as follows : the patient lies on the left side, WJ 
the table angulated in the “ renal position,” or with a sand-bag ^ ^ 
the loin. Under gas-o.xj'gcn-cther, or paravertebral anesthesia, 
incision is made along and down to the right last rib (sec fig* ® 
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The last rib is resected siibperiosteaily ; Doherty and Rowlands (12J 
advise that the resection should not include the neck of the rib, k 
avoid injury to the pleura, which usually comes down below it, but tti« 
danger can also be obviated by n\aldng the resection strictly a sub- 
periosteal one. The next step of the operation is the most important 
one : after retracting the erector spin®, a fransi'ersc incision is mads 
across (not parallel to) the bed of the resected rib, dividing the spinal 
attachment of the diaphragm at the level of the first limbar spim (set 

ANTfiAO* fit/MAfOK «MCS ' 
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fig. COS). By making the incision strictly horizontal, and by 
it at tlie level of the first lumbar spine, injury to the pleura e*'**' 
avoided with absolute certainty. , 

After dividing the diaphragm (which may here be only a 
of muscle-fibres) the perinephric fascia is seen. This is dispUeea e 
wards, with the kitlney, until the lower edge of the liver mth t 
hepatic space of peritoneum is seen and felt (fig. 009). The sub ‘^1^^ j 
(right inferior) space is carefully palpated for a possible 
any <Ioubt is settled by aspiration ; if an abscess is fotind here i 
opened wth the finger or a sinus forceps and drained. A re rop 
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toneal collection of pus wll also show itself by now, or in the early 
part of the next stage of the operation. This stage consists in peeling 
ofi the peritoneum from the under-surface of the diaphragm, with the 
object of reaching an abscess in the right postero-superior space. This 
separation can be eSected with the finger (see fig. 610), and is made 
easier by the cedematous condition of the peritoneum when an abscess 
is present near it. To facilitate the separation of the peritoneum or 
pleura from the diaphragm, I have employed a small rubber balloon, 
which is introduced collapsed between them, and then blo^vn up by 
reversing an electrically driven sucker. The separation is continued 



imtil an indurated mass is felt, which is the abscess. Any doubt is 
settled by aspirating the mass, after w’hich the abscess is opened by 
pushing the finger through its wall, and the pus emptied with the 
sucker. A large drainage-tube is inserted into the abscess cavity and 
fixed to the skin, and the wound loosely sutured. 

(2) The Anterior Extra-peritoneal Operation. On the right side this 
is the best approach for abscesses in the right antero-superior space ; 
it can also be employed for a right inferior abscess if one can feci 
certain that the right postero-superior space is not also involved, but 
it is less suitable for drainage than the posterior approach. On the left 
side it is the ideal approach for absce^es in the left superior and the 
left antero-inferior spaces. 
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An incision is made immediately laelow and parallel to tlie costal 
margin on the affected side (fig. Oil). Everj'thing is divided in the line 
of the incision, down to, but not induding, the peritoneum. Tie 
peritoneum is then peeled off from the diaphragm (see fig. COO, e) until 
the abscess can be felt. After confirmatory aspiration, this is opened 
by pushing the finger or a sinus forceps through its wall, evacuated, 
and drained with a large rubber tube. 

If, during the performance of an extra-peritoneal operatiou, it is 
found that the abscess is already adherent to the parietal peritoneum, 
and that the peritoneal cavity is completely obliterated over the 
abscess, this can be opened directly by pushing a finger or forceps 
through the adlierent abscess wall. 

The only occasion on which an extra-peritoneal approach is contra- 
indicated is the neglected case with a complicating empyema. Here 
it is probable that the diaphragm is already perforated, and the pro- 
cedure is governed by the necessity to drain the empyema. Therefore 
the transpleural route is inevitable. After confirming the cmpyeuia 
by aspiration, large portions of at least two of the lower ribs are 
removed in the postero-lateral region, the phrenico-costal pleur'* 
deliberately opened, and the empyema evacuated. A finger search^ 
for a perforation in the diaphragm, which is enlarged, and the sub- 
phrenic abscess is emptied. It will be necessary to drain the einpyc®^ 
cavity, as well as the abscess cavity below the diaphragm. 
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Section 13 


ILEUS 

The origin of the term “ ileus ** is obscure ; but, nevertheless, for 
decades it has presented to every clinician a picture regarded vrith 
dread and anxiety. The picture is one which conjures up those doubts 
as to the wisdom of past actions and decisions (as well as that 
uncertainty as to future action) which are prominent among 
those burdens of our profession which are all too little appreciated 
either by patients or the public at large. It is questionable to the 
writer how far the estimate of a possible post-operative ileus is 
considered by those who are responsible for advising for or against 
operation. 

In the past the atmosphere of mystery or the lack of a physiological 
approach to the subject has formed a basis for much speculation, as 
well as for empirical and largely experimental treatment. Further, 
the loose application of the term “ ileus ” to all forms of intestinal 
distension has, in the writer’s view, militated against a clear conception 
of the pathology, which alone can guide us in its prevention and cure. 
At the outset it may be stated categorically that there are two clear- 
cut types of intestinal distension, the pathology of which is totally 
different, and the clinical management therefore proportionately 
diverse. 

These two types are : 

A. Intestinal Obstruction. This term is strictly to be limited to 
those agencies which mechanically impede or prevent the passage of 
contents along the intestinal lumen, the mechanism of intestinal 
movement being unimpaired. 

The result of such impediment is to throw additional work on to 
the intestinal muscle, which responds to the demand by “ hypertrophy 
and over-action ” (1). 
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Sucli a condition is evidenced clinically by : 

(1) hispeciion, for ^^sible peristalsis is erident. 

(2) Palpation. Tiie hardening of distended and h}’pertTophicd 
coils during peristalsis can often be felt on examination. 

(3) Auscultation. The periodic intestinal movements can further 
be appreciated by the routine use of the stethoscope on the 
abdomen. 

(4) The initial absence of those toxic signs, so characteristic of 
true ileus (to ^vhich attention Arill be directed later). Such a 
picture may, according to the rapidity of onset, be : 

(а) Acute. Of this the impacted gall-stone is a classical 
example. 

(б) Chronic. This is best illustrated by the terminal symptoms 
of the “ ring carcinoma ” of the large and (rarely) small 
intestine, 

B. Primary ileus. In this class distension follows upon the 
inahility of the intestinal muscle to contract. Such distension is obviously 
in complete contrast to that of the over-action and hypertrophy 
which result from a mechanical obstruction to the intestinal lumen, 
an obstruction which only imposes a greater burden and evokes a more 
willing response up to a certain point. 

On an accurate appreciation of such a distinction depends the true 
conception of this condition. The clinician must next ask himself this 
question ; AMiat are the factors which can prevent intestinal muscle 
from contracting in its normal manner, since the greater the obstraction 
the greater the effort to overcome it 1 No less an authority than 
Barnard (2) once ^vrote : “ Ileus is an ancient term incapable of precise 
definition, and therefore should not be used.” The present WTiter, how- 
ever, has defined ileus as “ (Jisteti8io7i from intestinal inertia ” (3), a defini- 
tion which presents the picture of a motionless intestine incapable of 
muscular action— in marked contrast to the picture presented in 
chronic obstruction. 

Having defined ileus we may now pass on to a consideration of 
those factors w’hich can prevent the normal contraction of intestinal 
musculature, and so contribute to “ intestinal inertia.” 

A brief review’ of the normal mechanism of gastro-intestinal actint} 
is, however, on essential preliminary to a study of those factors. 

The gradual change from voluntary control to invoUnitarj’ action 
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of the muscular mechanism of the alimentary tract (pari passu vrith 
the normal gradual abolition of sensation) is signalised by the entry 
of a dual nerve control (4, 5) antagonistic in action, the one exciting, 
the other inhibiting both muscular activity and secretion. This is 
termed the autonomic system. 

Clinical and radiological evidence, and pathological considera- 
tions, all support the suggestion that the fundus of the stomach is 
to be regarded as a dilated pouch of the lower end of the cesophagus 
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Fty. CIS. 

(fig. 612) (5). The presence of rhythmic waves, continued from the 
(esophagus, the absence (under normal conditions) of true peristaltic 
waves, the continuation of the longitudinal fibres of the oesophagus into 
the oblique fibres of the fundus : all these considerations, together with 
the relative immunity of the fundus of the stomach from the gross 
primary disease — i.e “ peptic ulcer, primary carcinoma, etc.” — are 
sufficiently striking features to justify the view that the fundus of the 
stomachi is a dilated 'pouch of the oesophagus, controlled by one nerve 
supply, the vagus (a, fig. 612), which begins at the vertical line (n', fig. 
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612), being tbe site of tbe first nodal point (in Auerbach’s plexus) 
Keith (6). 

It is at this point that irritation (whether by the pathologic 
stimulus of an ulcer, etc., or by experimental mechanical stimulatio. 
is most prominently associated . with spasmodic contraction in tl 
opposite border of the viscus. The “ spasmodic hour-glass ” stomac 
so produced, becomes less marked (pathologically and experimentall 
as the lesions occur more distally. Evident in the duodenum, and i 
a lesser degree in the jejunum, such a feature is entirely absent i 
inflammatory’ lesions of the small intestine (e.g. tuberculous ar 
typhoid ulceration, etc.). 

The same is true of operative manipulation, wliere inhibition is tl 
rule. Experience, it may be recalled, has shomi that, in the ordinal 
forms of stimulation of vagus and sympathetic together, <?ie stpnpalJiet 
ahvays dominates the vagus (7). The yradiial entry and ultimal 
domination of the inhibitory element of the dual nerve supply accoum 
for the gradual disappearances of the “ nitch and notch ” phenomcno 
with the more distal situation of the lesion. 

It is probable, therefore, that at n (fig. 012) the voluntary systci 
gives way finally and completely to the commencement of the tru 
autonomic system with its dual antagonistic nen*e control. 

Here it is that the true peristaltic wave is first seen under normi 
conditions. Under X-ray examination a wave consisting (in contras 
to the “ rhythmic wave ”) of a contracting and syTichronousl 
inhibited segment travels as a combined dual entity down th 
intestinal tract. The mechanism of this has never been established 
But, since an appreciation of the factors involved is so essential to i 
clinical study of the various derangements of this mechanism, the UTite: 
can only o2er his own views. 

In the first place it must be accepted as a postulate that tL< 
mucosa, musculature, visceral peritoneum, etc., of the intestinal wai 
ate all entirely devoid of scwsation. 

All sensation in the visceral tract, within the limits of the true 
autonomic system, originates in the inesaUcry (10), which is the sense- 
organ of the viscera ; and the mesentery is consequently the basis ol 
its protective mechanism. There is, therefore, no pain (which is a 
pathological symptom) originating in the intestine proper ; and 
physiological “pain” of impending defcecation arises both in tlia 
portion of the hind-gut where the gradual return to voluntary contro 
is becoming evident, and jfrom the association of this act unth retro- 
peritoneal ncTN’es in the region of voluntary control. 
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The 'peristaltic wave. This consists of two segments : 

(1) A contracting segment, and 

(2) An inhibited segment, immediately distal to it. 

These two travel together ^mchronously down the intestinal tract. 
Now, Starling (8) showed many years ago that this mechanism of 
intestinal propulsion could he effective “ in vitro,” with the intestine 
entirely divorced from any central influence wliatever. This proved 
that the intestine was an automatic, rhythmic, and independent organ 
capable of individual initiative in the performance of at least one of 
its duties, i.e. the propulsion of the intestinal contents in the right 
direction. This complex wave is probably excited locally {in contrast 
to the automatic rhythmic wave which passes down the intestine at 
regular intervals). The rhythmic wave is to be regarded as a “ feeler,” 
designed to sense any contents by pressure upon them, this pressure 
exciting the peristaltic wave locally (4, 5). 

It is clear that such an independent mechanism must bo 
normally under the control of central influences, in order that it may 
be adapted to the varying needs of the whole body from time to 
time. 

It will be simpler to consider first tbe local mechanism, and sub- 
sequently those agencies through which this mechanism can be impeded 
or deranged. 

Tour different structures are concerned, namely : 

(1) Outer longitudinal muscular layer. 

(2) Auerbach’s plexus. 

(3) Circular muscle layer. 

(4) Meissner’s plexus (fig. Cl 3). 

The two important structures, then, to be considered are Auerbach’s 
and Meissner’s plexuses. 

Though unstriated muscle has the inherent power of responding 
to distension by contracting, these two nervous elements — the one 
(Auerbach) lying between the two muscular coats, the other (Meissner) 
in the submucous layer — play a most important part. 

The VTiter conceives the local mechanism of the peristaltic wave as 
follows (the reader is referred to figure C13) : 

The regularly recurring rhythmic ^vave, on its passage down the 
intestine, senses, by pressure upon them, the intestinal contents at (1), 
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when the reverse pressure upon Aucrbacli’s plexus (B) provides the 
stimulus to these cells (G).' 

From these proceed (lined arrows) impulses to the two muscle 
coats stimulating them to contraction at (2), This constitutes the 
contracting segment of the true peristaltic leave. 

^^^^ile, however, the pressure at (1) so stimulates Auerbach’s (or 
the motor) 2 )lexus, the same stimulus is clearly applied to Jleissner’s 


PERISTALTIC WAVE 



submucous plexus at (IJ. (For clarity this is represented as being most 
marked at (2) in the diagram.) 

From Jleissncr’s plexus proceed impulses (dotted a^TO^vs) along 
fibres directed obliquely downwartla to the muscle coats immediately 
distal (3, 4, 5, G, fig. G13) which inhibit all tone in the afiected zone. 
This constitutes the inhibited segment of the peristaltic wave. 

The cSect oi this combined mechanism is a powerful contraction 
of the circular muscle upon the intestinal contents (2, fig. 613), together 
with a drawing hack of the gut proxiiml to these hg the synchronous 
con/rac/ion of the longitudinal muside. This forces the contents into the 
inhibited area (I, A), i.e. the line of least resistance. 

^ Keitli has shown that tneclianical stunulatioo in certain sitoations can induce 
contraction. 
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The W’hole arrangement would appear to be meticulously designed 
to ensure the passage of the intestinal contents in the desired direction 
— down the intestinal tract (5). 

It is not difficult to envisage such a “dual” wave, excited sunilarly 
and successively by local stimulation, passing down the intestinal tract 
as one entity. 

Figure G14 represents diagrammatically a peristaltic wave as seen by 
the writer many years ago during an operation on an infant under 


DIAGRAM OF NORMAL PERISTALTIC WAVE 



spinal anaesthesia. This contraction was, in fact, followed by a moment- 
ary intussusception, and was in marked contrast to the rhythmic 
wave so often seen during operations imder this form of anesthesia. 
The picture presented formed the basis of the Avriter’s present con- 
ception of the mechauism. 


DEP.ANGE5IENT OF THE NORMAL MECHANISM 

It is clear that there are many ways in which such a delicate 
mechanism may be impaired, cither temporarily or permanently, and 
the effects, symptoms and signs should, if our knowledge were perfect, 
enable us to detect clinically the actual process involved in any given 
instance. However, though our knowledge is imperfect, much may be 
learned from the scientific application of clinical experience, particu- 
larly in the study of “ ileus.” 

(1) Intra-mural lesiom (a). There is no necessity to labour the well- 
known truth that no muscle — and certainly no neuro-muscular tissue 
— is capable of performing its function adec^uately if invaded by 
inflammatory or other disease. 

A hypothetical case will best illustrate the theme if the reader will 
turn once again to figure G14 and conceive some intra-mural defect. 
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however small, which must derange the delicate mechanistti just 
referred to {whether this can be detected clinically or not). Such a 
section of intestinal wall, completely thron*n out of gear, udll affect 
the mechanism just described as sho^vn in figure 015. Such areas I have 
described as " inert areas ” (4, 5, 9). At such points the gut is quite 
incapable of responding to stimulation of any kind (motor or 
inliibitory). 

These are, therefore, treated as foreign bodies within the intestinal 
lumen and forced down the intestinal tract, (cf. fig. 614 wdih fig. G15.) 
The mesentery being the “ sense organ ” of the intestine (4, 5, 9), and 
in this instance the “ anchorage ” of the intestine, tension upon it 
results (fig. 015), and leads to pain (10, 12). Should the mesentery be 
firm and contain a due proportion of fat, etc. — as obtains in adult life 
coincident unik the 'peristaUie icave alone results, icitlwui any 



IttmcriL Kecu LciotNo to Irrtsmit. 
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other obvious clinical interference with intestinal function. Should the 
mesentery be thin, elastic, and extensible (as in infancy), intussusception 
may result. This is the mechanism of intussusception ; and intestinal 
colic is only attempted intussusception. 

The point to be emphasised is that such lesions cause colichj pains 
uith no other symptoms whatever; and these are frequently overlooked 
in consequence. Examples are : — ^acute and chronic rheumatism, acute 
tonsillitis, clu-onic tonsillar infections, severe urticaria, scarlet fever, 
etc., etc. (4, 5, 9, 11). 

In exaggerated forms such lesions are well recognised. ** Henoch s 
purpura,” for instaucc, is a clinical entity only because the lesion can 
he felt, and its size entails a rupture of the mucosa, so that hcvmorrhaye 
from the bowel can he observed. It is curious that in a sitjallcr de^^ec, 
imrccognisable by clinical examination, the existence of such lesions 
as a clinical entity is still generally unrecognised by tlic profession. 
The result is often the removal on chance of many innocent api>enilices^. 
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Inlra-mural lesions (6). If now sucli lesions be envisaged as 
involving the whole circumference of the bowel (e.g. fibrous stricture, 
malignant stricture, inflammatory infiltration from perforating diverti- 
culitis, etc.), the symptoms are but exaggerated and progressive. "With 
the relative immobility of the “ inert area ” the main weight of the 
peristaltic wave is exerted upon the redundant mucosa proximal to 
the lesion. Venous congestion, ccdema, and increased mobility and 
detachment result, so that the lumen of the gut at the site of the lesion 
is gradually narrowed. The bowel responds to the increased distension 
and leorh by muscular hypertrophy and increased effort (1). Venous con- 
gestion is correspondingly increased, and the abdominal muscles 
gradually relax to prevent an increase in the normal intra-abdominal 
pressure. The whole represents a partial compensatory process to suit 
altered conditions. 

This, however, presents a typical picture of chronic obstruction as 
indicated in A at the commencement of this chapter (see page 1181). 

It is characterised by those four infallible clinical signs which label 
it as an active process from the start. The final picture in all such cases 
is that the vigorous efforts of the intestine finally succeed in driving 
the swollen and hypersemic mucosa (with or ^vithout rupture, i.e. 
heemoirhage) into the narrowed lumen, and the obstruction becomes 
complete. Continued over-action only exaggerates the picture ; com- 
pensation in every direction continues (and toxic symptoms are absent 
— this will he referred to later), until finally the whole mechanism 
breaks down and the intestine passes gradually into complete 
“ inertia,” or “ ileus.” This is a “ secondary ileus” that is to say a 
complete “ inertia ” from so-called “ paralysis ” of the intestinal 
musculature. 

This condition is much the same as “ primary ileus,” which is our 
next consideration. But it is clear that it is a late sequel to an unrelieved 
obstruction, which never ought to occur clinically. 

(2) “ Acute Ileus.” Up to the present we have only considered the 
gastro-intestinal tract as a local mechanism. We have now to consider 
those outside agencies which normally guide and control its activities 
to suit the continually varying needs of the body at any given 
moment. 

The immense importance of the mesentery (and the need for it to 
receive every possible protection from injurious agencies) is evidenced 
by a consideration of those structures w’hich reach the intestine within 
its protective envelope (12). 



1190 POST-GRADUATE SURGERY 

{a) Innervatioii. (i) The motor nerve supply is the patasyn^- 
j-athetic, which activates the plexus of Auerbach, and is represented 
by tiie vagus and pehic visceral nerves — the vagus functioning (it is 
believed) to a point somewlierc short of the splenic flexure, the duties 
therefrom being assumed by its companion. It also stinnihtcs secretion. 

(ii) The inhibitory nerve supply is vested entirely in the sympathetic 
sj'stem which activates the plexus of hleissner. It is also 
inhibitory to secretion. 

The normal activities of the«e are balanced to control intestinal activity. Thus — 
though the mtestine may be compared to a horse, which is capable of doing nil the work 
independently — the central ncr\’0U3 and vascular systems should ho regarded as the 
guiding of the human brain and hand ; and the nerves and blood-vessels, etc., as the 
reins which are the medium of control (7). 

As an example of the motor side may be mentioned the onset of gastro-intcatinal 
activity, as the result of hunger, or the sight or smell of food. Hunger is initiated by 
the degree of engorgement of the digestive glands (gastric, pancreatic, etc.), From 
tbow proceed efferent vagal impulses evoldiig th© motor and secretory response (5, 9). 
The secretions are ready, as are tho motor activities, for the active process of digestion 
and transit. The distressing audibility of this signal ” in some unfortunates should 
never be accepted by a hostess as a rebuke for the lateness of a meal I This is but the 
tneehnnism restarting the activity of the rhythmic waves throughout the gastro* 
intestinal tract. On the other side of the picture let us consider a little more fnlly an 
example of the inhibitory function of central origin, and its simultaneous widespread 
distribution over the whole body. The reader is reminded of the atatement earlier 
in this chapter, namely, that under normal conditions the ordinary stimuli to the 
sympathetic and parasympathetic together arc always associated with the domination 
of the sympathetic response. 

IMiilc inhibiting ga«tro-iiitcstinal activity, the sympathetic system also stimulates 
tho arteries to vasoconstriction, and, by raising the blood-pressure and improving 
tho work of the heart, increases the blood supply of the cerebral and skeletal tissues. 
Accordingly we see an elaborate mechanism for ensuring that, during the ordinary 
daily activities of brain and muscle, the digestive processes are relatively in abeyance ; 
while during the period of greatest rest (l.c. sleep) all the digestive processes attain 
the zenith of their activity unhampered by inhibitory stimuli. 

It must be obvious t^t any derangements of balance in the action of these two, 
of central origin, may (indeed do) have far-reaching effects. These form the basis 
of some of tho most difficult problems in medicine and surgery, i.c. the decision as to 
the primary origin of the disturbance under consideration. This aspect will be sub- 
sequently refcrrwl to. 


(b) Blood supply — ^Arterial and Veiioiis. The variations in intes- 
tinal acthity in relation to the alteration in the arterial siij^plv have 
been briefly touched upon. But it has always been a matter of astonish- 
ment to the \vritcr how little emphasis is laid upon the one essential to 
the normal function of gastro-intc.stinal imisculature, namely, the 
integrity of the venous returns. Well recognised in voluntary muscle, 
venous stasis is never sufficiently stressed as a possible cause (even m 
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its incipient stages) of a slow and progressive intestinal failure of central 
origin (whetlier primarily cardiac or pulmonary), wLicli may have far- 
reaching effects of the utmost significance to the clinician (3, 12). 

(c) Lymphatic supply. The importance of the integrity of this 
hardly needs more than mention. 

Is it any tconder that a structure such as the mesentery {responsible 
for the safe transit of all the structures essential to the nutrition and 
life of the animal) should be provided with organs of sensation, power- 
ful anti-bacterial defence, and protection against mechanical and other 
injury by adequate reflexes — voluntar}' and involuntary (2) ? Further, 
is it surprising that the mesentery, provided with such elaborate means 
of protection (12), should itself be constituted the main protective 
agency or guardian of the integrity of the intestines ? 

In passing on now to a practical study of Intestinal Inertia (“ ileus ”) 
it has to be remembered that there are four possible causes : 

(1) Intestinal ohstruclion. This has been shou-n never to cause 
primary ileus. 

(2) The effect of bacterial toxins on the intestinal wall. The 
observations of Nothnagel (13) would appear definitely to 
exclude this as a cause, since he (and subsequently, no doubt, 
many others) observed active intestinal movements after 
death from “ileus.” 

This leaves us with two types of “ Intestinal Inertia.” 

(3) Active Ileus’' This is p7<^sfo?o<7icai and profec^ive in nature. 

(4) Paralytic Heus.” This is palholoyical and one of the most 
dreaded complications of abdominal surgery. 

“ Active Ileus.” In its simplest form this is seen every time 
the abdomen is opened imder general ansstbesia, when (with the 
exception of the fundus and proximal stomach, and a few spasmodic 
contractions of the antrum) a completely motionless intestine is the 
rule. 

[T/iis dramatic cessation of all mcrvemenls on the “ rude invasion 

of the surgeon ” has been picturesquely compared by 3IeUzer with the 

sudden hush which descends upon a roomful of chattering friends on 

the sudden entry of a complete stranger,'\ 

The stimulation of the somatic afferent fibres by the incision of the 
abdominal wall, the impulse from which is continued do^vn the efferent 
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s]fm})athetic {as a local reflex), inhibits all movement and induces 
simultaneous vasoconstriction in the area involved. This is a pro- 
tective measure against hremorrhage and possible damage to the 
intestine itself. 

\Tlie reverse reflex, from the mesentery — dinicaWy again a pro- 
tective measure — should be borne in mind for future reference.^ 

Spinal ana}sthosia (or experimental section of the cord) abolishes 
this reflex and allows free and unchecked intestinal movements. 

The simplest clinical type of active “ protective ileus ” is best 
illustrated by the concrete 
example of acute inflamma- 
tion of the appendix in the 
2-6 o’clock position, i.e. 
adjacent to the ileal mesen- 
ter}*. Such an inflammatory 
lesion stimulates the lower 
ileal mesentery by hyper- 
remia, cedema, etc. (as can 
be done experimentally by 
trauma) (10) ; and the re- 
sultant sympathetic stimula- 
tion, fo]lo^vmg the rule of 
sympathetic domination (7), 
has a twofold result : 


(1) Efferent sympathetic 
impulses, proceeding from 
the area of inflammation 
and local hj'p^^niia, inhibit and render motionless the area of 
intestine ^vithin the dotted area (fig. 616). 

(2) Afferent sympathetic. The .appendix being itself insen-sitive, 
the initial discomfort or pain will be rofened from the stimulus to the 
mesentery. Discomfort primarily, followed by pain, is tlicrefore re- 
ferred in tl 2 C first instance to the solar plexus, i.o. it is epigastric. 

Subsequent symptoms due to afferent stimulation follow in a 
succession, the rapidity of which varies with the severity of the lesion. 

RTicre the s^-mpathetic system has not yet entered into its 
normal antagonism with tlic parasympathetic, the sjiichronous afferent 
vagus stimulus will evoke an unchecked vagus respon.«c. Tlie reader 
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is referred to figure 612. Accordingly, thougli tlie efferent sympathetic 
response closes the pylorus (14), the fundus, unhindered by opposition, 
is able to contract. 

^Vitli the extension of the inflammatory process the stimulation 
of the Paccinian corpuscles in the mesentery results in a local somatic 
response -which immobilises the abdominal wall over the segment 
involved. 

\This is but a pathological mimicry of the normal reflex which 
takes place on the (issiimption of the upright position in the normal 
human being. lYlien the upright position is suddenly assumed from 
recumbency, the viscera fall by gravity until they arc supported by the 
mesentery. The mesentery contains far too many vital structures for 
it to be submitted to any mechanical duties ; accordingly it is provided 
with the Paccinian (“ touch ”) corpuscles, from which travel impulses 
to the somatic abdominal nerves. As a result the abdominal tcall 
contracts and affords the necessary support, i.e. if the reflex and 
muscles are intact.'] 

Let us now correlate the clinical symptoms -with the mechanism 
just described : 

(a) The mechanism of inhibition of all movement in the dotted 
area (fig. 610) (together with a certain degree of resultant immobility 
distal to it) is to be regarded as a protective mechanism designed 
to provide “ rest to the inflamed part'* 

(b) The initial afferent sympathetic stimulus from the mesentery 
is responsible for the initial epigastric discomfort or pain ; this is soon 
masked by the local symptoms. These afferent stimuli lead to wide- 
spread efferent sympathetic response, proportionate to the extent and 
intensity of the stimulus. 

(c) Efferent sympathetic response. Relative immobility of the 
whole intestinal tract still further prevents the spread of the infective 
focus. 

Constipation of varying degree is the result of (a), (b), and (c). 

(d) The reflex contraction of the fundus of the stomach against a 
closed pylorus leads to vomiting. 

(e) With the progress of the inflammatory process, hypenemia, 
cedema, etc., the increased local stimulus causes the local pain to 
dominate all other discomforts. Pain is siibseq^uently, therefore, 
referred to the right iliac fossa. Similarly, the well-kno^sTi “ guarding,” 
by the reflex contraction of the abdominal muscles in the affected area, 
is another aid to complete immobDily. 

VOL. I. 2 Q » 



11C4 POST-GRADUATE SURGERY 

Tins, the commonest tj-pe of intra-abdominal inflammation, is 
taken as an illustration of the most elaborate defensive mechanism, 
designed to provide rest to the inflamed ixirt, by the rejection of food 
and the immobility of the affected parts. 

The witer has termed this form of intestinal immobility and 
distension “ active ileus,*’ because it is a normal physiological response 
to injur}'. It is to be encouraged and fostered clinicaUy by every hioim 
means. 

These principles form the essential basis of the “ Fowler treatment ” 
of acute intra-abdominal inflammation. 

’'Paralytic IhusI' In order to \mderstand the transition from 
intestinal obstruction, or the active ileus just described, to true 
“ paralytic ileus,” it is essential first to remember the physical law : 
that worcase of pressure within any bent tube (of whatever material) tcjids 
(0 straighten the tube proportionately. 

Now, the gastro-intestinal tract is composed of a series of bent 
tubes, the straightening out of which from over-distension is prevented 
(in nearly all its extent) by the anchorage of a mesentery infinitely 
shorter than the viscus itself. 

The first effects of any mesenteric tension are felt by the most collapsible 
structures, i.e. the tetns. This is shown in figure 617. 



The relative incapacity of any muscle to contract in the presence of 
venous stasis is only proportionate to the degree of circulatory obstruc- 
tion, and this is clearly proportionate to the degree of distension and 
resulting tension on the mesentery. 
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Mesenteric tension has been recognised as a factor of importance by 
Keitb (15), Notbnagel (13), and Barnard (16) amongst others, while 
the latter particularly emphasised the importance of the circulatory 
factor. 

The acutest and most dramatic example of “ paralytic ileus ” is 
“ acute intestinal strangulation ” (as opposed to obstruction, already 
discussed). This is, at the outset, the clinical analogy of the experi- 
mental ligature of the intestinal veins mth the arteries intact. 

The clinical results are : 

(1) Severe stimulation of the Paccinian corpuscles (and other 
sensory nerve-endings), leading to shock (10), vomiting, and 
initial immobility of the abdominal wall. 

(2) As soon as the pressure in the obstructed vein exceeds that in 
the intestinal lumen, gases Avill pass, by osmotic pressure, into 
the intestine, the intestinal musculature being paralysed by 
venous stasis. 

(3) In due course, however, a time arrives when this pressure 
Avitbin the intestinal lumen again exceeds that in the adjacent 
veins. Intestinal gases then pass in the reverse direction, 
i.e. from the intestinal lumen into the blood stream. These gases 
arc then rapidly exhaled by the lungs, and gi\*e that character- 
istic odour to the breath which is one of the most reliable 
diagnostic signs of intestinal venous stasis. Whether the process 
is acute or chronic is only a question of degree. 

“ Intestinal breath,” as a symptom of intra-abdominal inflamma- 
tion or strangulation, is stressed too little. For example, it rapidly 
appears even in early acute appendicitis, when the adjacent coils of 
gut are motionless and distended, and will often help to differentiate 
intra-abdominal crises from disease of pulmonary or other origin. 

(4) As venous distension progressively extends upwards and 
downwards fluids pass from the veins : 

(а) Into the intestinal musculature, causing cedema. 

(б) Into the peritoneum causing ascites. 

(c) Into the intestinal lumen, accentuating the distension and 
those highly infected fluid contents of the intestine which 
are so characteristic. 

(d) Into the ileo-colic sphincter. 
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Under normal conditions the large bowel is anatomically adapted 
to repeated attacks of intermittent obstruction arising from the 
YoUmtary control of defsccatlon. This is an adaptation not shared by 
the small intestine, which is accordingly protected by the ileo-colic 
sphincter. 

[That this is true is shown by those -profomd changes in the small 
intestine folioicing colectomy — changes which I have demonstrated to 
he absent when the ileo-colic sphincter is preserved and transplanted 
into the large intestine (3).] 

Elliott (17) showed that sympathetic stimulation inhibited the 
intestines, but closed the ileo-coUc sphincter. 

In active ileus, therefore, the ileo-colic sphincter is closed — again 
an obvious protective measure. 

In passive or paralytic ileus, the venous congestion renders the 
sphincter inactive and functionless. Contents of the large bowel now 
have free access to the small, and the highly increased infcctivity of the 
latter is, at any rate partly, accounted for. 

(c) Into the pyloric S])binctcr. Similarly, with the progressive 
upward spread of the venous stasis, the pyloric sphincter 
becomes incompetent, and allows of the regurgitation of 
highly odorous and infective fluid contents from the 
intestine into the stomach. Regurgitant stercoral vomiting 
results. This vomiting never really rids the stomach of its 
contents, because its contractions also are impaired by 
venous stasis. Tlie result is gradual overloading, over- 
stretching, and ultimately a picture analogous to that of 
acute dilatation of the stomach. 
if) Into the abdominal wall. Increase in intra-abdominal 
pressure, by fjirther compression of the larger veins, again 
tends to aggravate intestinal venous stasis, and, since there 
is less elasticity in those Avith a fat mesentor}*, paralytic 
ileus” is more apt to develop in thi-s type of subject than 
in thin people with lax abdominal walls. 

The uTiter has seen alarming degrees of distension follow 
Ca?sarean section quite unassoemted with any marked discomfort to 
the patient. 
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CUNICAL CONSIDERATIONS 

The exciting factor in the onset of ileus, whether active or i)arahjtic, 
may be : 

(1) Extra-abdominal, or (2) Intra-abdominal. 

(1) Extra-abdominal causes. The following are examples : 

(a) Active ileus. 

(i) The psychic factor has long been recognised as playing- an 
important part in intestinal derangement, for excessive or 
prolonged generalised stimulation of the sympathetic system 
inhibits both motor and secretory activity. In the acute 
form the cessation of intestinal movement has been noted 
by Cannon (18), Langdon Brown (20), Leonard Hill (19), and 
many others. 

In milder form gastro-intestinal derangements arise from 
prolonged mental strain, fear, apprehension, etc., and, if 
long continued, may cause sufficient permanent sequel® to 
make the recognition of the primary origin of the disorder a 
matter of extreme clinical difficulty. 

(ii) The renal factor. In some acute renal crises the intense 
sympathetic stimulus gives rise to Avidespread intestinal 
inhibition and distension. This is not a paralytic ileus — ^there 
is no primary venous congestion — ^tbere is, therefore, no 
“ ittleslinal breath. ” 

\T]ie foUoicing is one example. Some years ago the writer operated 
on a man of 51 years with a history of progressive constipation culmin- 
ating in an acute attach of abdominal pain, absolute constipation, and 
repeated vomiting. The distension icas enormous, but no movement 
could be seen in the distended coils. No gross lesion could be discovered 
in the alimentary trad, but a hannorrhage into a left hypernephroma 
was discovered. Cacostoniy was performed, and the acute symptoms 
subsided. A nephrectomy was subsequently performed.'] 

{b) Passive ileus. 

(i) The pulmonary factor. Extreme abdominal distension in 
pneumonia, empyema, etc., is a common clinical ex- 
perience. ilaimaherg (21) believed it to be due to peritonitis, 
but it is almost certainly chculatory in origin. 
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[.^i« extrane inslancc is tlml of an infant of three months, ill for tico 
days icith a history of sudden abdominal distension of a very marJeed 
degree, great distress, and respiratory embarrassment. This tens 
thought to be due to pressure upon the diaphragm. Careful examina- 
tion failed to discover any pxdmonary disease, and the abdomen teas 
explored. Extreme distension of all the intestines icithout discoverable 
cause led to immediate closure of the abdoxnen. At the post-mortem 
examination an acute empyema teas found on both sides.] 

(ii) Tiie cardiac factor. Heart failure 1ms long been recognised as a 
cause of intestinal distension from venous stasis. 

In the last two types tlie breath does not exliibit that characteristic 
intestinal odour already referred to, for two reasons : 

1. It is either tenninal, and heralds death, or 

2 . It is a slow process which, though progressive, is accompanied 

by a compensatory adaptation of local conditions. 

(2) Intra-abdominal causes : 

Post-operative ileus. This, with its attendant anxieties, most 
closely concerns the surgeon in its acute form. 

A. Active (inhibitory) Ileus. This is to be regarded as a protective 
mechanism designed to provide rest to the damaged or inflamed parts. 
It should therefore be promoted by everj' means possible. 

Starvation. This ensures the minimum of work for the intestinal 
tract and promotes rest. Tlicre arc some who carry this principle to 
an extreme. Such a course entails the misery of thirrt and restlessness, 
which in itself violates the principle of bodily and mental rest. On 
the other hand, the free administration of large quantities of fluids 
sometimes leads to flatulence, discomfort, and vomiting. Comnion 
sense and moderation ‘will always indicate, in any given instance, to 
what extent the principle of starvation is to be applied. 

A medicine glass of any fruit juice, placed by the bedside and 
sipped at will, supplies glucose, fluid, and cleans the mouth. Very 
often the patient n*ill prefer to clean the mouth by cbem'ng some 
fruit and spitting out the solids. 

Itcctal Saline (with 5 per cent glucose) is often more easily retained 
and less irritating than water, though perhaps it may he more slovvly 
absorbed. Given at four-hourly intervals tliis is sometimes less disturbing 
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and more efiective ttan continuous proctoclysis. By this means 
fluid and carbohydrate deficiency are easily compensated, and the 
elimination of toxic products (an^thetic, etc.) is promoted. 

Fowler ‘position. There are two important reasons for adopting 
this position : 

(i) Relaxation of the abdominal wall promotes comfort, and tends 
to reduce any tendency towards compression of the veins. 

[This, as well as the frequent discomfort and distress resulting, 

is one reason why tight bandaging is to be deplored.] 

(ii) To promote the gravitation of infected peritoneal fluids to 
known and less dangerous regions (Box, 22). 

Sedatives. Local and general rest are provided by sleep, during 
which time the elimination of poisons (i.e. anaesthetics, etc.) and waste 
products can be proceeded with, unhampered by the addition of 
the superadded products of muscular action, mental activity, etc., 
entailed by movements, anxiety, apprehension, pain, etc. The writer 
has demonstrated (jointly, 10) that the effect of strong emotions (fear, 
apprehension, extreme anxiety, etc.) upon the pulse and blood- 
pressure reproduces a chart so closely resembling that seen in the 
initial stages of shock, that for these reasons, for bodily comfort and 
rest, for mental peace (all of which are important items in the picture 
of rest), the liberal administration of sedatives is part of the essential 
routine. 

Accordingly, the UTiter’s practice is to administer the first saline- 
glucose per rectum immediately the patient is back in bed, and to add 
aspirin 30 grs. with pot. brom. CO grs. This is repeated eight-hourly 
for three doses. In the meantime injections of morphia, heroin, or 
omnopon are given as and when required. These should never be stinted. 

Radiant Heat. If the onset of “ paralytic ileus ” is characterised 
by venous stasis it is clear that maintenance of the integrity of the 
blood supply from the start is advisable, and that, immediately the 
inhibitory stimulus of trauma or infection has passed off, intestinal 
movements wll begin to be heard and felt by the patient, and wdll be 
followed by the passage of flatus. 

The routine application of a radiant heat cradle to the abdomen 
for twenty minutes two or three times a day has formed an integral 
part of the writer’s routine for many years. 
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Tlie withdrawal of blood to the surface tends to militate against 
deep engorgement, is a preventive measure against paralytic ileus, 
and is also a source of great comfort to the patient ■adth very few 
exceptions. 

Purgation and Feeding, Nearly everyone has his own routine as to 
time and method, and the variations are very ^vide, since tliey are 
based on empiricism. Actually there is no one time in any given 
instance at ndiicJi to start purgation. As soon as the protective (active) 
ileus starts to pass off, intestinal movements ttill be heard with a stetho- 
scope (tlic routine use of which is to be strongly advocated). 

This is the signal to encourage the bowels to act by any routine 
favoured by the individual in charge. The \vriter gives inj. pituitrin 
1 cc. followed by a turpentine wash-out- Then a laxative or purgative 
follows. 

The first satisfactorj’ action of the boweb is the first indication for 
a start to bo made towards a gradual return to a normal diet — this, of 
course, always provided that the temperature, pulse, and local con- 
ditions exclude any residual local inflammation. 

The return of intestinal movements (coinciding with the cessation 
of the inhibitory stimuli) must oMnously vary in each individual case 
with the extent of the operative trauma, the degree of active infection 
persisting afterwards, and the irritation of drainage-tubes, etc., etc. 
The only safe rule which can guide us clinically is the estimation of 
the cessation of protective mesenteric irritation as e\'idenced by even the 
slightest return of intestinal movements. 

Before this is evident purgation is useless, harmful, and on occasions 
disastrous, as it may be contributor)' to the transition from active ileus 
to paralytic ileus. 

B. Paralytic Ileus. It must be clear to every reader that, if 
pressure upon the veins, together with any cause (intra- or extra- 
abdominal) which may accentuate venous obstruction, is the first .step 
towards the commencement of a “ paralytic ileus,” there may at times 
be a very narrow margin tUviding the transition from active to early 
paralytic ileus. Thus cardiac or pulmonary compHcntion.s may easily 
be the deciding factor in a case which would othenvise be straight- 
forward. Tight bandaging has already been mentioned ns bad, for it 
allows of no compensator)* relaxation of the abdominal wall, as well as 
being liable to embarrass the expansion of the lower lobes of the lungs. 

The measures for prevention are largely the measures for cure. In 
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addition to the steps already outlined, the following should be watched 
and treated : 

(а) The persistence of a dirty tongue, with no evidence of 
cleaning at the tip or edges, should call for extra vigilance. 

(б) Gradual rise of pulse-rate, or failure to fall from a high level. 

(c) Absence of a corresponding rise of temperature at first. 

(d) Distension, marked with a soft well-moving abdomen. 

(e) Persistent flatulence or hiccough. 

(/) Visible coils without visible peristalsis. 

{^) Absence of pain, particularly colicky pain. 

(7^) Absence of true movements of the intestine (together with the 
presence of “ tinkling ” soimds, as evidenced by the stetho- 
scope). 

(t) The odour of the breath. 

(j) The partial response, by flatus only, after two or three days to 
pituitiin and turpentine, this response only partially relieving 
the distension which rapidly returns. 

(k) Perhaps one vomit with relief, followed by a return of flatulence 
later. 

Such symptoms call for a steady persistence in the measures already 
outlined, the administration of radiant heat and sedatives, and, at 
intervals, the partial relief afforded by inj.pituitrin and enema turbinth. 

Cardiac and pulmonary integrity also must be most carefully 
guarded. 

Progressive “ Paralytic UeitsP Should the condition become 
steadily progressive in spite of these measures, or should vomiting 
commence, more active steps must be taken. 

Gastric lavage. This may be carried out either by lavage at intervals, 
or by continuous syphonage with a Ryle tube. The emptying of the 
stomacli must considerably reduce intra-abdominal pressure, and may 
restart the gradual spread of a more normal circulation from above 
do^vnwards leading to partial intestinal movement. 

Purgation. The resort to purgatives is 2 . fatal mistake. As an irritant 
causes more fluid to be poured into the intestine, hypera3mia is increased 
and pressure is still further raised. Purgation is always harmful until 
there is evidence of intestinal activity. 
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Injections and Enemata, 

(а) Piluitrin has been referred to, and is usually effective. In 
occasional cases it fails, or, liaving proved efficient, loses its 
value by repeated use. 

(б) Acetyl-choline. This has been advocated strongly in recent 
times by several viiters, notably by Abel (23) in this country. 

■\Vhcn pituitrin fails to act on intestinal muscle, it is always con- 
ceivable that acetyl-choline may succeed in promoting a true peristaltic 
wave by activating tlie sluggish Auerbach’s plexus. Personally, the 
vTiter has been ver}* disappointed wth its results in advanced cases of 
true paralj’tic ileus, but it is always worth a trial, should pituitrin 
fail, in earlier cases. 

Enterostomy. In those rare cases when all these measures 
have failed, the advisability of jejunostoray or high ileostomy 
must be faced- This should never he left fintil the patienfs 
condition is really serious — ^it is much better to do it early 
(even should it possibly have been superfluous) than to leave 
it late, for the full benefit is usually not seen until between 
twenty-four to forty-eight hours. 

By the IVitzcl valvular method, when a large catheter is inserted, the 
sinus usually closes automatically after four to five days, and practically 
never gives any subsequent trouble. 

Subsequent ])royress. The initial profuse discharge of stercorol 
fluid from the catheter directly it is inserted soon dudndles with the 
collapse of the adjacent coils, until it finally ceases in many instances. 
Nothing could be more harmful or useless than to “ milk ” the intestine, 
as is often recommended ; and it denotes a failure to comprehend the 
mode of recovery from ileus. 

Often there will be no further dischai^ for twenty-four to thirty-six 
hours, and distension persists — a condition which often gives rise to 
needless alarm. If the catheter is ascertained to be patent and the intestine 
is still 7noiionless, the same treatment by radiant heat, fluids, and 
sedatives should be persisted in, and purgatives should be avoided at all 
costs. The latter the writer lias seen lead to a recurrence (mistaken for 
obstniction) which only j'ielde<l to morphia and radiant heat. 

The object of the ilco.stomy (or jejnnostomy) is the release of teasion 
in distended coils high up, the restoration of the circulation in these, 
and the re-establishment of movements. It will be evudent that this 
object will be attained almost at once in the neighbourhood of tlie 
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enterostomy, and evacuation commences during the completion of the 
operation. Thereafter, hoAvever, the restoration of circulation (and the 
consequent return of intestinal movements) can only spread by stages 
to the peripheral coils from loop to loop above and belov’, during which 
period there may be no further discharge. 

It is obvious that until this end is achieved, it is as harmful to give 
purgatives as it is before operating. A patient persistence in the same 
line of treatment will be amply rewarded, if operation has not been 
postponed until too late. 

Last must be mentioned (though it is well recognised by all 
clinicians) the one essentia! feature of the treatment of any 
acute abdominal crisis associated wth ileus, i.e. the ensurance 
of a steady absorption of saline solution until normal conditions 
are established. If, as may be the case, saline cannot be 
retained in the rectum, it must be administered (preferably 
vntb 2 per cent glucose) under the sldn or into a vein. In 
either case this is better achieved by the continuous drip 
method. lu more urgent cases recent experience has shown 
that the intravenous ^ip method is the more effective. For 
this special double needles can be obtained, which can be 
maintained in position for a considerable time. 

Ileits from 'peritonitis. Whether pre-operative during expectant 
treatment, or whether after operation, the same principles hold good. 

Dependent on the extent and severity will be the degree of inhibitory 
ileus and the danger of the onset of paralytic ileus. 

The practical point at issue here is similax to that already discussed 
in the previous section. Thus, while the infective agent may be calling 
a widespread inhibitory action and protective ileus, a secondary 
paralytic ileus may be commencing or threatening. 

In addition to the ordinary surgical procedure which may be 
indicated (or in some instances bs the sole procedure possible) the 
question of performing the simple operation of jejunostomy or high 
ileostomy may occasionally demand serious consideration. 

In the more severe types it may well be regarded as a “ safety- 
valve,” to tide over that period during which active ileus is providing 
the necessary rest to widely infected viscera, and to minimise intra- 
abdominal tension during this critical time. 

Ileus in acute obstriidion (as opposed to strangulation). Slention 
has been made of the comparative absence of classical constitutional 
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symptoms in acute intostiiml obstrudion in contrast to the dramatic 
picture seen in strangulatton. 

The explanation should now be clear. Thus the response to obstruc- 
tion is li}'pertrophy, distension, and over-action, followed by gradual 
relaxation of the abdominal wall, and gradual compensatory circulatory 
changes in the intestine and mesentery. 

The onset of distension, tendency to increased venous congestion, 
etc., arc sufficiently gradual to meet with compensatory accommoda- 
tion, both cardiac and local. Accordingly, constitutional symptoms arc 
lacking until compensation fails, which it does rapidly when once 
started. Then the state of paraljdic ileus from venous obstruction is 
initiated, and the same clinical picture (even if not so dramatic) as in 
those tj'pes already discussed has to be faced. 

Clinically, the recognition of the motionless intestine, the state of 
the tongue, the odour of the breath, etc. (following the story of pro- 
gressive distension, mth severe colicky fain and increasing constipa- 
tion, etc.), should indicate that compensation has broken do^^^l, and 
that paralj'tic ileus has supervened on obstruction. 

Here the problem is not quite the same as in the preceding types, 
for, in addition to the superimposition of paral^iic ileus, the treatment 
of obstniction from the primarj' gross lesion has to be considered. 
Such cases often present some of the hardest problems for decision. 
But there can be no hard and fast ndes, and each case forms its own 
particular study. In all cases the less that can be done to tide over the 
emergency {ichether the ileus he treated or the obstruction) the better mil be 
the outlook for the fatient. 

Nevertheless, the decision may be a momentous one, for, in certain 
cases, the relief of the mechanical obstniction (e.g. by colostomy) may 
not relieve the ileus which has supcr\'ened or prevent a fatal ending. 

Inlermitlenl and Chronic Ileus. Up to the present ileus has only 
been considered as an acute crisb. But it must be clear that similar 
exciting factors, present in mild or intermittent degrees (whether pro- 
gressive or not), may institute similar symptoms in more chronic and 
less dramatic form. 


CHRONIC INIlIDITOnY liiriTI-SES 

It b impossible here to enter fully into every aspect of thi.s type 
of dise.ase, which may be more succinctly illustrated by a specific case. 
Thus, if the sj*mptoms of acute inflammation of the “ two o’clock 
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to five o’clock ” appendix (i.e. tlie appendix adjacent to the ileal 
mesentery) be once more referred to, and if they be modified in 
severity to harmonise with a mild or recurrent inflammatory or 
mechanical irritation of the mesentery, it is not difficult to see in the 
latter a mild but faithful mimicry of the former — ^both being attribut- 
able to the same mechanism. 

The following table illustrates the comparison and the reader is 
again referred to fig. 61 6 : 


Stimulus. 

Result 

Acute. 

St/mploms 

Acute. 

Result 

Chronic. 

S^jmptoms Chronic. 

Efferent sym- 
pathetic. 

Local immo- 
bility. 

Complete con- 
stipation. 

1 Impeded con- 
tractions. 

Incomplete | 
action. 

• Constipa- 
tion. 

General efferent 
(reflex). 

General im- 
pairment to 
complete im- 
mobility. 

Complete con- 
stipation. 

Impeded 

general 

1 actions. 

Distension, ! 
variable 
actions, 
etc. 

Variable 

actions. 

Discomfort 

and 

Distension. 

(1) Gonoral 
efferent 
(reflex). 

(2) Heflex 
vagus. 

Pyloric 

closure. 

Contraction 
of fundus. 

(o) Vomiting 
reflex. 

(6) Vomiting 
food. 

Pyloric 

1 spasm. 
vExaggerated 
fundus 

J contractions 

Increased gastric disten- 
sion and discomfort. 
> Fulness. Flatulence and 
belcliing, especially after 
J food. 

Sympathetic 
afferent to 
solar plexus. 

Stimulation 
of solar 
plexus. 

Epigastric 

pain. 

Solar plexns 
imtatioa. 

Weight and discomfort in 
epigastrium. 

Local Paccin- 
ian corpuscles. 

Stimulation 
of mesenteric 
nerve-end* 
ings, j 

Acute local 
pain and 
tenderness. 

Mild or mter- 
mittent mes- 
enteric irri- 
tation. 

Discomfort and occasional 
aching in right iliac fossa. 


Another example of such reflex disturbances is the flatulence 
and dyspepsia arising from chronic gall-bladder infections, etc. The 
examples might be multiplied. 


THE CIRCULATORY FACTOR IN CHRONIC DISEASE 

If it be borne in mind that the portal system is devoid of valves, 
it will he more fully realised that the combined efficiency of all those 
factors concerned in the return of venous blood from the gastro- 
intestinal tract is of vital importance. 
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Tlie effect of extreme venous stasis in producing paralysis of 
intestinal muscle, outpouring of fluids into the lumen, etc., has been 
emphasised. In more chronic general stasis, compensation may prevent 
complete paralysis, hut other s 3 miptoms {e.g. intermittent diarrhoea, 
distension, hamorrhoids, etc.) take their place until compensation 
fails. 

The main points to he carefully noted and kept in the foreground 
are : 

(a) Cardiac efficiency. 

(b) The integrity of the vasomotor system. 

(c) The quality of the abdominal muscles. 

{(1) The integrity of the “ mesenteric-abdominal reflex.” 

(c) The type and efRciency of the respiratory excursions. 

(a) and (6) are ob^^Qus and require no comment. 

(c) The influence of the abdominol muscles on intestinal circulation 
in the upright position has long been recognised. 

In discussing ihejlabbij abdominal tcaU, Leonard Hill and Barnard 
(24) referred to the “ abdominal vessels . . . similar in nature to an 
easily distensible bag.” Indeed, the need of adequate muscular support 
to vnlveless veins hardly requires elaboration. 

(d) The mesaiieric-abdominal rcficz icqxiiies one word of explana- 
tion. Normally, on assuming the upright from the recumbent position, 
the visccr.a fall by gravity until mechanical tension on the mesentery 
stimulates the Paccinian corpuscles (and possibly other nerve-endings), 
from whose afferent impulses the efferent somatic response stimulates 
the abdominal mu.scles to contract and to : 

(i) c/ose the inguinaf rings, 

(ii) protect the mesentery from further strain, 

and (iii) provide the necessary support for the intra-abdo7ninal veitis. 

It is clear that abdominal muscles may, as the result of voluntary 
effort and training, he perfect ; but that, if this reflex be defective (as 
is sometimes the case), though of the greatest value for all purposes 
under voluntary control, they may be of no value whatever for the purpose 
under discussion. 

It is for this reason that the uTiter deprecates as a useless waste of 
time and money all the multifarious, expen-sive, and often useless forms 
of excrcise.s, training, rcmctlial processes, etc., advocated (usually on no 
scientific ha.sis) by every type of person of every grade of professional 
status — often no status at all. All sueJi exercises should be of a ty}>e 
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which can he automatic and independent of voluntary effort. This •will be 
referred to in the next section. 

(e) Respiratory Excursions. The negative pressure in the large 
thoracic veins, ■which takes place during inspiration, is not only an 
important factor in the vaious return from the abdomen, but is pro- 
portionate to the character and extent of the inspiratory incursion. 

Imperfect inspiration (either in type or extent) means some degree of 
intestinal venous stasis. 

Keith (25) demonstrated the importance of the combined action of 
the abdominal and thoracic muscles in inspiration thirty years ago. 
In that paper, while discussing the “ abdominal type of respiration ” 
(in contra-distinction to the normal “ thoracic type ” with efficient 
abdominal muscles), he described the diaphragm as an “ abdominal 
piston.” In the absence of the combined contraction of the 
abdominal muscles, this describes fairly accurately the effect of 
diaphragmatic contraction, and the result is that the pushing down 
of the viscera is substituted for the expansion of the bases of the 
lungs. 

Not only do the muscles suffer from deficient o^^^genation as a 
result, but the defective negative thoracic pressure contributes to 
intestinal venous stasis. 

The importance of the circulatory factor on the tone of the muscles, 
the intestinal circulation, and, in a word, the general health of the 
individual, has been recognised by Cortlandt MacMahon (20). He 
has applied this principle practically by designing a series of breathing 
exercises which have merits not possessed by other methods in the 
following respect : 

(i) Full expansion of the lungs induces adequate oxygenation and 
development of the muscles. 

(ii) The abdominal muscles themselves are exercised to the full 
during the exercises under the best conditions. 

(iii) The fullest degree of negative pressure in the large thoracic 
veins maintains a normal abdominal circulation. 

and (iv) Stress must be laid on the fact that, by constant practice, the 
correct method of breathing becomes automatic and vulependent 
of voluntary control ; therefore^ the beneficial effect is not spas- 
modic, but continuous. 

The foregoing remarks apply significantly to the next section. 



120S 


POST-GRADUATE SURGERY 


IXniUITORV AND CIRCUL.VTORY FACTORS COMBINED IN CHRONIC 
DISEASE 

Reference has already been made to those numerous factors, 
extra- and intra-abdominal, which by their inliibitorj’ stimuli may 
contribute to a derangement of normal gastro-intestinal functions both 
motor and secretory. In no circumstances do these inhibitor}’ factors 
exercise more far-reaching effects than in subjects of visceroj)losis. 
They are primarily responsible in many instances for initiating those 
secondary circulatory changes wliich, though gradual and intermittent 
in their establishment, induce the condition of chronic progressive ileus 
(distension, flatulence, constipation, constant discomfort, etc.) which 
is such a characteristic feature of sufferers from ^^sce^optosis. 

Tlie constant absorption of gases from tlie intestine into the blood 
stream is responsible for the bad breath and dirty tongue ; and it is 
not difficult to sec in this picture, together with tbo classical symptoms 
in advanced cases, a mild and clironic, but reasonably faithful, mjmicry 
of the dramatic symptoms of acute paralj’tic ileus. 

In principle the immediate causation is identical. 

RIGHT COLOPTOSIS 

It is possible to do no more than touch upon the fringe of so large 
a subject in the space available, though no discussion on ileus could be 
complete without reference to so important a tj’pe. 

The ineclienism is best explained by a concrete illustration, and 
tlie most convenient is the case of the mobile right colon. 

It is from this point that the whole series of troubles in v’iscoroptosis 
so commonly starts, but it is only fair to state at once that it is not 
the actual j>osilion of the colon tchicli matters — this means nothing what- 
ever. What is so important to realise is tliat it is only when the 
mesentery becomes a supporting structure in the upright position (and 
is submitted to mecliaiiical tension) that pathological features begin 
to make their appearance. The mesentertj is 7iot (and was never designed 
to be) a supjmting structure. 

Whether the local condition is primary, and secondarj' extra- 
abdominal causes aggravate the picture (i.e. psychological), or wlictlicr 
the local condition merely accentuates a syndrome initiated primarily 
by extra-abdominal factors (either inhibitory, circulatory, or both), 
in either event the importance of mechanical tension on the mesentery 
as a pathological feature cannot be overrated. 



ABDOMEN 

Thus gradual sequela) are as follows : 


1209 


(1) Inhibition from direct efferent sympathetic stimulation induces 
a mild degree of local irUermittent active ileus. 

(2) Efferent reflex sympathetic stimuli induce mild general active 
ileus, intestinal, gastric, gall-bladder, etc., etc. 


(3) Gradually inefficient 
action and overload- 
ing lead to accent- 
uated mesenteric 
strain and arc 
followed by : 

(4) Venous Stasis. The 
veins are the most 
collapsible structures 
and suSer first. This 
leads to the dirty 
tongue, bad breath, 
etc. 

Attacks of distension 
often lead to a mistaken 
diagnosis of chronic appendi- 
citis, and appendicectomy 
does not stay the steady 
progress. 

(5) Strain on the 
lymphatics may lead 
to some degree of 
wasting, both local 
and general. Atten- 
uation of the 
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mesentery still fiurther aggravates the susceptibility to 
mechanical strain. 


(G) The drag of the overloaded colon leads to nephroptosis and 
aching in the loin, while, in more pronounced cases, tension 
on the renal veins may lead to venous congestion of the kidney. 
This is occasionally evidenced by increased frequency of 
micturition, as well as the passage of a large quantity of urine 
— a feature tcJiich is absent during rest. 
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(7) Constipation or irregular action of the bowels, flatulence, 
indigestion and anorexia gradually follow, so that it is easy 
to see how a vicious circle is established. Purgatives are as 
useless as they are harmful, for the same reasons as were 
given in discussing acute paralytic ileus. 

It is interesting to note the lack of discomfort, flatulence, etc., 
together with the maintenance of robust health, in those uith well 
fixed colons who are the subjects of habitual constipation of two and 
three days’ duration. The absence of symptoms is clearly attributable to 
the absence of inhibitory stimuli and to the absorption from venous stasis 
due to mese7Ueric tension. 

Again, attention should be drawn to the interesting parallel, 
already referred to, in the analogous acute condition. 

The absence of “ toxjcmia ” in acute obstruction is analogous to 
the maintenance of good health with marked constipation on the one 
hand ; while, on the other hand, the chronic toxrcmia in sufferers from 
\’isceroptosi3 is again a faithful but mild mimicry of the acute symptoms 
of acute para]}'tic ileus. These features are illustrated diagrammatically 
in figure CIS. 

If, as is the case, these troubles so often commence from mesenteric 
tension in a right mobile colon (7, 12), a fixation of the right colon 
rctroperitoneaUy (in imitation of the normal process of development) 
can be expected to break tbis vicious circle and be followed by a 
gradual return to normal conditions \vithout fear of relapse under 
appropriate treatment (of wliich breathing exercises are the most 
important). 

It is the promiscuous performance of such operations (often most 
imperfectly carried out), or operations performed when the damage 
to the bowel wall is beyond repair, which has been responsible for a 
certain amoxmt of disapproval. 

Tlie writer’s twenty-six years of continuous experience of this t)’pe 
of procetlure, nith a progres-sively diminishing proportion of failures 
(owng to more careful selection), has convinced him more than ever 
of its value in curing or arresting the progress of these distressing 
symptoms. 


SUSIMARY 

To sum up, it may fairly be stated that there is no aspect of gastro- 
intestinal disease in which ileus does not, at some time or other, play 
an important part. 
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The assessment of its significance in any given instance depends 
upon the clear conception of three points : 

(1) An appreciation of the abdominal viscera as an independent 
and automatic living organ, capable of performing its functions 
independently of external influences, by virtue of its own 
normal neuxo-muacular mechanism. 

(2) Central control by means of two types of stimuli : 

(а) Parasympathetic (motor) to Auerbach’s plexus. 

(б) Sympathetic (inhibitory) to Meissner’s plexus. 

Both these antagonistic impulses (together with their synergic 
hormones — choline and adrenalin respectively) balance each other 
normally in controlling and adapting intestinal activity to the needs 
of the moment. 

(3) The integrity of the intestinal dreulalion. 

On the unhampered combination of these three systems depends 
the normal functioning of the gastro-inteslinal tract, since the same 
systems control the secretory functions in an analogous manner. 

It follows, therefore, that there are only three ways in which derange- 
ment can occur, whether in acute or chronic diseases : 

(1) Mechanical interferences : 

(a) With movements of the viscera. This is rarely of impor- 
tance. 

(f)) With the passage of contents down the lumen of the 
intestine, i.e. obstruction. 

(2) Alteration in the normal balance of motor inhibitory impulses, 
thus establishing undue domination of the one or the other. 
Examples of sympathetic domination have largely formed the 
subject of this chapter. (Examples of domination of the para- 
sympathetic are a clinical entity of equal importance, e.g. 
enterospasm, duodenal ulcer, etc.) (9). 

[This is an entirely opposite type of case, outside the scope of our 
immediate study, ivhich is often responsible for confusion in accurate 
diagnosis.] 

(3) Interference uith the circulation This requires no further 
elaboration. 
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An attempt lias been made to show that, if these three factors arc 
appraised at their proper value and applied to clinical worlc, empiricism 
mil give way gradually to a scientific attitude both in diagnosis and 
treatment. 
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COMPLICATIONS FOLLOWING ABDOMINAL OPERATIONS 

CHAPTER I 

Infected Abdominal Wounds 

An infected wound is not necessarily one in which there is perceptible 
pus. Infection of tbe wound following abdominal operations is a 
far too frequent event, and occurs more often than is generally 
admitted. 

Eliason and McLaughlin state that a review of the literature 
indicates that imperfect wounds occur in approximately 10 per cent 
of all clean cases. Cairaway reports 10 per cent, JIcKim 8 per cent, 
Goff 12*1 per cent, Roberts and Roberts 12-8 per cent, Thorek 7‘17 
per cent, Coley 12-8 per cent, and MacFarlane 7 per cent. In this 
day of aseptic surgery with rigorous pre-operative preparation of the 
surgical field and highly developed technique of closure and post- 
operative care, the high incidence of wound complications in the 
various surgical clinics is surprising. {Annals of Surg., pp. 1159-00, 
Dec., 1934.) 

The incision and the closiure and management of the wound are 
important factors in any abdominal operation, and are worthy of more 
care and scrupulous attention to detail than is usually bestowed upon 
them. 

The following factors may predispose to w’ound sepsis ; 

(1) Rough handling and excessive trauma of the tissues ; merciless, 
relentless stretching of the layers of the abdominal wall by means of 
retractors ; grasping and fraying of the abdominal muscles by tissue 
forceps ; and forceful pidling on the edges of the parietal peritoneum 
prior to its closure. 


ISIS 
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(2) Inadequate preparation of the skin. Prior to any abdominal 
operation, whatever its nature, the skin preparation should include the 
ulidle area of the abdominal wall, and at least the lower half of the chest 
and the upper third of the thighs, in addition to the flanks. AVc 
still too often see only a small portion prepared over the organ to be 
operated upon. For instance, in operations for chronic appendicitis 
only the lower half of the abdomen or the region of the right iliac 
fo^a may have received attention ; whereas at operation it may be 
necessary to make an incision elsewhere, or to make an additional 
incision when disease is discovered farther afield. The preparation of 
the skin is often perfunctorily performed, consisting merely of dabbing 
on a little iodine. 

(3) Inadequate protection of the wound. Tetra-cloths or suitable 
towels should always be carefully clipped to the edge of the wound and 
maintained in position until its closure is almost complete. Thin 
handkerchiefs or mere strips of gauze which serve no useful purpose 
are often used as tetra-cloths. 

Durbig operation all the layers of the abdominal wall must be well 
protected by mackintosh sheeting, and all the exposed viscera must 
be covered with warm Cripps’ or other suitable abdominal pads, Xo 
portion of any of the abdominal contents should be allowed to come 
in contact with the abdominal wound, except, of course, where it is 
necessarj’ to anchor the gut to, or to deliver it through the abdominal 
wall for purposes of drainage, feeding, etc., e.g. colostomy, enterostomy. 
Additional protection uill be required when a liollow viscus is opened, 
when a portion of the intestinal tract requires excision, or when an 
abscess or cyst is being drained. 

(4) Imperfect haemostasis. This is a frequent cause of stitch 
abscess and wound infection. A haematoma is very prone to become 
infected, and even if this does not occur it produces a painful tumour 
which may take many days or weeks to absorb. The blood forms a 
suitable nidus for the ingemination of pathogenic bacteria. Xo dead 
spaces should he left in the wound, os scrum or blood will collect in such 
cavities and favour the production of sepsis. 

(5) The nature of the operation. Suppuration of abdominal Avounds 
is particularly prone to occur after operations upon the stomach, 
duodenum, biliary system, or colon, and in all cases of peritonitis, 
whether localised or generalised. 

It should always be assumed that the contents of the stomach, 
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duodenum, and small intestine are of a septic nature, and extra pre- 
cautions should therefore be taken by packing off the viscera and 
the abdominal wound wdth additional layers of gauze or waterproof 
sheeting. 

In cases of general peritonitis it is impossible to protect the wound 
efficiently against the infective exudate. In such cases, although 
drainage of the abdominal cavity may be indicated, it is essential also 
to make some profusion for tbe drainege of the muscular planes and 
subcutaneous tissues in the region of the wound. This systematic 
protection of the wound and viscera forms an essential part of the 
teclmique of all abdominal operations. 

(G) Unsuitable ligatures and sutures. ^Micre there is frank sepsis, 
it is a had practice to use silk, thread, thick chromic catgut, or such- 
like material for ligaturing the blood-ves-sels in the subcutaneous tissues 
as it will act as a foreign body and produce stitch abscess, and \vill 
eventually be discharged from the wound, or will have to be extracted 
should a persistent sinus be produced. 

Even in clean cases, the use of stout ligature material is unnecessary 
and may lead to the formation of local suppuration. Only the points 
of the oozing blood-vessels should be clipped, and these should be tied 
^vith the finest plain catgut. Care should he taken not to strangle the 
tissues wiiile sewing up the individual layers of the abdominal wall. 
Tension sutures should be tied firmly, but not in such a manner as 
to lead to strangulation and necrosis of the tissues. 

The use of very thick chromic catgut for closing the peritoneum and 
other layers of the abdominal wall is unnecessary, as No. 1, or even 
No. 0, 20-day cliromic catgut (double-stranded, if required), w'ell 
applied, has been proved at numerous clinics to be wholly adequate 
and productive of good and uniform results. Silk, used both for 
ligaturing and suturing in abdominal W'ork, has its definite limitations 
as well as its even more definite indications. In obese patients the fat 
is liable to infection, and heie only tl»e finest catgut thread must be used 
for ligaturing the blood-vessels. 

(7) AVet towels, and cleaning the abdominal wall w’itli saline at tbe 
completion of tbe operation. The use of hot moist towels instead of 
drj’ tetra cloths for the abdominal wound is an often unrealised source 
of sepsis. These hot towels produce a great deal of sweating, and this 
sweat, which is always mildly infective, may be swept into the wound 
\^^th the moisture that drips from the towek. 

Another disadvantage of these wet towels is that they lose their 
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warmth in a very short while and become cold and clammy, leading 
to chilling of the skin. In addition to this, if the towels are not 
thoroughly wrung out, a quantity of the fluid contained in them may 
trickle away down the flanks, wet the towels under the back, and 
even pool up in this part. 

At the completion of an abdominal operation it is a common sight 
to see the nurse clean up the surface of the abdomen and remove the 
blood-stains with a swab soaked in warm saline, and for the wound 
itself then to receive copious ablutions with the same swab. The area 
of skin around the wound must be considered as contaminated, par- 
ticularly in any operation that lasts more than half an hour. The 
swab and the saline used for cleansing purposes carry infection— 
usually of a mild grade — into the wound, and are a definite cause of 
infection. 

(8) Unnecessary and prolonged exposure of the suture and ligature 
material ; its inadequate protection from contamination prior to use ; 
allowing the threads to trail, or other carelessness in passing them to 
the surgeon. 

(9) Laxity with regard to the antiseptic and aseptic principles 
entailed in the surgical ritual of cleansing the hands, donning goum, 
cap, mask and gloves, both by the surgeon, his assistants, and the 
nurses. 

(10) A crowded operating theatre, or the casual incursion of 
spectators who have not previously equipped themselves in the 
recognised theatre outfit. 

(11) Streptococcic carriers, Meleney and Stevens have called 
attention to the role played by streptococcic carriers in the production 
of wound infections. In investigating n scries of streptococcic infections 
developing -within a short period of time, tliese axithors found that 
onc-third of the operating personnel were harbouring the liaJinoljiic 
streptococcus in their throats. These authors suggest that both the 
nose and mouth of all the operating team be adequately covered to 
protect against this source of wound contamination." 

(12) Tlie scalpel. “ It is -well recognised that various refinements 
in operative technique may do much to reduce superficial wound infec- 
tions. The frequency -irith which a scalpel may carr)* organisms from 
the skin into the deeper layers of the woimd has been referred to by 
Sutton, Thorek, Cox, Van Alstync, and Carraway. Tlie last-named 
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author cultured a series of 562 blades used to make the skin 
incisions and found that 117 or 20 per cent of them showed a 
positive culture.” (Eliason and McLaughlin.) 


TREATMENT 

There are many degrees of wound infection, but the two com- 
monest types are stitch abscess or localised suppuration in the 
wound, and generalised infection. A number of infected wounds do 
not suppurate, but they cause a great deal of local discomfort or pain, 
and give rise to a certain amount of toxseraia. The appearance of these 
mild septic wounds is quite typical. As a result of the surroimding 
inflammatory oedema the stitches appear to be buried in the skin, the 
edges are covered here and there with inspissated blood, there may be 
some oozing of serum between the sutures, or a faint red blush may be 
discernible in the region of the line of incision. By removing a few 
alternate stitches and applying hot fomentations or cold eusol or 
mag. sulph. compresses, these wounds may, in most cases, be induced 
to heal without further complication. 

Stitch abscess usually develops about the tenth day, but may occur 
earlier than this, before any of the stitches are removed, or even some 
days or weeks after the wound has apparently healed quite soundly. 
It may be deep-seated or superficial. A\’hen the former, an indurated 
tender lump may be felt in the depths of the wound ; when the latter, 
the typical red or mauve coloured, fluctuating, circumscribed blister 
or swelling appears somewhere in the line of incision. 

^Then this swelling is incised, a little blood-stained pus is evacuated, 
and by applying pressure to both sides of the woimd the offending 
stitch may be expelled. Usually, how'ever, the cavity will have to be 
curetted out, or if a fair-sized suture or ligature is visible it should be 
picked up with a hsemostat and gently withdrawn. This cavity is then 
packed ^vith a little gauze that has been soaked in paraffin and flavine, 
eusol, or pure peroxide, or preferably irrigated with a 2 per cent 
aqueous mercurochrome solution. 

Another type of infection is the small localised heematoma, which 
can be successfully treated by probing the wound and gently separating 
its surfaces with a pair of sinus forceps or a small haemostat to give free 
vent to the discharge. 

AMiere there is a large collection of blood under the skin, or w'here 
there is much fat in the abdominal wall which has become infected 
during the process of operation, infection mtJi kacillus coli communis 
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is very prone to occur with the formation of a large abscess. Such 
wounds liave a dusky, mottled appearance, are swollen, tender, and 
associated with a great deal of constitutional disturbance. The pulse 
is usually quick, the temperature is raised, the tongue is dr}', and tlie 
patient is often gravely ill. Owing to the tenderness of these wounds 
it may be impossible to elicit the sign of fluctuation, but the appearance 
should guide the surgeon to remove a stitch or two, a»\d to probe the 
depths of the wound for deep-seated pus. Pus, when located, is usually 
under great pressure and may pour forth in a stream or spout with jet- 
likc force. The discharge is evil-smelling, mud-coloured, and creamy 
•with globules of oil. Gas may bubble up through the wound from tin\e 
to time when the discharge is profuse, and slough.s may be expelled 
through the process of irrigation. 

Resolution and healing rapidly occur when such wounds ate drained 
with a small rubber tube and frequently irrigated with liydrogcn 
peroxide or 2 per cent mcrcurochromc. Prior to drainage, however, 
much serioiis damage nxay have been inflicted upon the muscles, their 
sbeatlhs and other structures, and considerable necrosis may have 
occurred. If the necrosis involves a large blood-ves.scl in the abdominal 
wall, such as the inferior epigastric artery, there may be signs of a 
copious hromorrliagc which even packing or compression of the wound 
may fail to control. 

These cases of secondary heemorrhage dm to a supintrative myositis 
ore very serious problems, and arc best dealt with by completely open- 
ing up tlie superficial portions of the wound under a general or spinal 
anfcsthetic, locating tlic bleetling area, and appl}nng ligatures a short 
distance above and below the bleeding points. This may be e.xcecdingly 
difiicult to perform as the tissues will be cheesy 'with inflammation, the 
sutures u*ill readily cut out when applied, and the vessels responsible 
for the hfcmorrhagc may almost defy detection and isolation. 

AVhen proximal and di.stal ligature is impossible, a fresh incision will 
have to be made in healthy tissue to isolate and ligature securely the 
artery which is deemed to be the primary cause of the hemorrhage. 

YTien bleeding is controlled, the wound is packed with gauze soaked 
in peroxide of hydrogen, and the major portion left unsutured to 
permit of frequent irrigation, repacking, and subsequent healing by 
granulation tissue. 

In other cases of generalised infection of the wound it will not be 
ncce.s«ary to remove all the skin sutures. A few stitclies ere 
allowed to remain, and 1)ctween tlie.se tubes are inserted into the depths 
of the wound for tl.c purpose of drainage jind irrigation. Snch wounds 
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sliould be tlnckly coated with zinc and castor oil ointment in order to 
protect tlie sldn from blistering tlirougli the frequent application of hot 
fomentations. 

A persistent abdominal sinus is ahvays a cause for anxiety, as it 
usually implies that a foreign body, e.g. iinabsoibable ligature or suture 
material, a portion of a drainage-tube, a sw'ab, a fecal concretion, etc., 
is either imbedded in the wound or deep to it in the abdominal cavity, 
or that one of the hollow viscera is in direct commimication mth the 
surface of the abdominal wall by means of a fistulous tract. 



CHAPTER TI 
Burst Addomej; 

The following are some of the many alternative titles used to describe 
the condition known as burst abdomen : 

(1) Separation of the abdominal wound. 

(2) Post-operative evisceration. 

(E) Post-operative eventration. 

(4) Prolapse of the intestine. 

(5) Disruption, of the abdominal wound. 

(G) Deliiscencc of the abdominal wound. 

Burst abdomen is a tragic and serious complication which may 
follow any abdominal operation, and it has been computed to occur 
after approximately 1 per cent of all abdominal operations. "When it 
0 CCU 18 it presents many serious probleujs in the management of 
the patient. 


CAUSES 

(1) Failure of the Tissues to Heal Soundly. Tliis juay be attribu- 
table to : 

(а) The general state of the patient. Where the patient is obese, 
aged, decrepit, toxacniic, diabetic, anaemic, nephritic, or alcoholic, the 
regenerative powers of tlie tissues are in abeyance. 

(б) The 7iatnre of the disease. 

(i) Diseases of the Hyct, gall-bladder, and bile-ducts. The incidence 
after operations upon tlicse viscera is about 1*5 per cent, jaundice and 
colojmia, when present, being contributory factors. 

(ii) Visceral cancer. The comparatively high incidence of burst 
abdomen following operations for cancer of the abdominal viscera 
(approximately 2*3 per cent) is due in a large measure to the toxa-mia, 
anremia, and debility often present in such cases. 

(iii) Intra-peritoncal supjmratlon (diffused or localised). 
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(iv) Acute hsemorrhagic pancreatitis, the dehiscence in such cases 
being due to the action of escaping ferments. 

(v) Ascites (from any cause). 

(vi) Appendix operations. 

(vii) Uterine fibroids. Here also there is often anEemia, weakness, 
and general debility. 

It should be stressed that any intra-abdominal lesion associated 
with toxaemia, anemia, cachexia, and lowered resistance of the patient, 
uill predispose to burst abdomen. 

(c) Details of operative procedure. 

(i) The position of the incision. About two-thirds of all cases 
occur after operations upon the upper abdomen, and most of these 
are right muscle-spht (transrectus) incisions. 

(ii) The magnitude or character of the operative procedure and the 
time taken over the operation. These are both small factors, for burst 
abdomen may occur after a simple exploration lasting only a few 
minates or after a more serious opeTation occupying one or two hours. 

(iii) The \iscus operated upon. Burst abdomen is commoner after 
operationsuponthestomach, duodenum and gall-bladdertban after oper- 
ations upon any of the other abdominal viscera. The incidence is not 
dependent so much upon the actual technical procedure as upon the 
poor condition of the patient as a result of the disease from which he is 
sufiering, e.g. cancer of the stomach, gall-stones vith jaundice, etc. 

(iv) Contamination of the wound. Contamination frequently 
occurs after operations for general peritonitis, perforation of a hollow 
viscus, resection of intestine, and operations for acute hjemorrhagic 
pancreatitis. Suppuration of the wound, with its attendant evils such 
as friability of the tissues and a tendency to more rapid digestion of 
catgut sutures, is prone to occur after operations for such conditions. 

“ There are cases of early dehiscence in which the chromic gut 
appears to have completely dissolved. AMiether this dissolution is 
dependent upon an idiosyncragr of the individual to digest catgut 
quickly, or whether it is due to an inferior grade of catgut, are open 
questions.” (Ralph Colp.) 

(v) The necessity for drainage. Burst abdomen is undoubtedly 
commoner where drainage has been instituted, but is due not so much 
to the presence of the tube itself in the wound as to the underlying 
pathological condition which necessitated its employment. 
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(vi) Operations performed through ])rcvious scars. Tlie.^'e woxmds 
have the reputation of being more prone to dehi.sce, but it is very 
doubtful whether this assumption is correct, particularly ns patients 
wlio have stood one operation well arc likely to stand a second operation 
equally successfully, (specially if care is taken to preserve as inucli 
tissue ns possible and to carry out a well-planned plastic repair of the 
abdominal wall. 

(vii) The choice of enresthetic. This has no bearing upon the 
problem, as it lias been conclusively proved that burst abdomen occurs 
witli equal frequency after local, spina! and inhalation anrestlicsia. 
Stormy aiucsthcsia means stormy convalescence. 

(2) The Occurrence of Certain Post-Operative Complications. The 
following may be contributory factors : 

(a) Persistent cough. Pulmonary comjilications interfere with the 
splinting of the abdominal wall and thus predispose to burst abdomen. 
Persistent coughing, although very distressing to the patient and 
subjecting the wound to considerable strain, is not, of itself, usually 
sufficient to cause disruption of the wound mile.s5 there is some under- 
lying primary defect in the regenerative piowers of the tis.sue.s. A largo 
number of patients develop chest complications after abdominal opera- 
tions, but in very few of such cases does the xvmmd actually break 
down. 

{b) Jiifedion of the icouml. 

(r) Distension. 

(d) JieiKatal (jaslric lavage. 

(c) Intractable hiccough. 

(/) Vomiting. 

{g) Undue strain such as may be occasioned by restles'snc.ss, the 
patient getting out of bed, or difficulty m dehecation or micturition. 

(/<) The action of dige.dive fennenfs, as occurs after operations for 
acute p.incrcMtitis and perforated peptic ulcer. 

As all these post-operative compfications {'.re aggravating factore 
in wound disruption, every effort should be itiade to reduce tliotr 
incidence, and, when pre.sent, to dimioisli their severity by a skilfulb 
applied regime of post-operative management. 
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(3) Errors in Operative Teclinique. it is generally admitted 

that disease, leading to poor and ineffectual healing, is the primary 
cause of burst abdomen, a certain number of cases are attributable to 
errors in operative technique. The surgeon is responsible for : 

(а) A sterile technique. 

(б) The choice and type of inciswn. 

(c) Damage to the tissues. 

(d) The choice of suture and ligature material. 

(e) The type and position of the drainage material employed. 

if) The method of clostire of the abdominal tcound, and the employ- 
ment of additional safeguards against undue tension m the wound. 

The wise surgeon, experienced in abdominal surgery, will recognise 
where extra precaution in the closure of the wound is called for, and 
by adapting his technique to such cases he mil materially reduce the 
occurrence of this complication in his series of cases. 


The foUomng points relating to choice of incision and to closure 
of the abdominal wound are worthy of particular note : 

(i) The position and length of the incision. Disruption is at least 
two-thirds commoner in wounds in the upper half than in the lower 
half of the abdomen, and is commonest after the employment of the 
rectus muscle-split incision, this being the incision most frequently 
used for operations upon the stomach, gall-bladder, and for other upper 
abdominal procedures. Wounds situated in this region are also 
subjected to much greater abdominal pressure or strain as the result of 
coughing, distension, etc., than those in the lower half of the abdomen. 

It is stated that disruption of abdominal wounds is rarer mth 
transverse or oblique incisions than nith vertical incisions. The main 
objection, however, to the routine employment of transverse incisions 
is that the area afforded for exploration is somewhat limited. I have 
found Kochcr’s oblique sub-costal incision very suitable for unequivocal 
cases of disease of the gall-bladder or biliary passages, and have not seen 
a case of burst abdomen or post-operative ventral hernia follow its use. 

In this incision, however, whilst the eighth dorsal nerve may be 
sacrificed, the larger ninth must be isolated and protected from Jiarm 
during operation. Incisions which axe either unnecessarily large or 
unnecessarily small are to he deprecated. A large incision in an 
unsuitable subject predisposes to woimd disruption, and a small 
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incision increases operative trauma and considerably interferes nith 
the necessary intra-abdominal manipulations. 

If a sub-umbilical incision bas been made for suspected disease of 
the pelvic organs or appendix and some other lesion in the upper 
abdomen is revealed, it is far better to close the primary incision and 
to make another in the epigastrium than to prolong the primary incision 
into this area, and vice versa. 

(ii) Suture material. The emplojTnent of unsuitable material, such 
as excessively heavy catgut, hasty and careless methods of suturing, 
the introduction of sutures in such a manner as to produce strangula- 
tion of the tissues, and the omission of retention sutures in debilitated 
patients arc all recognisable factors in the production of disruption 
of the wound. The methods ad\nsed for the closure of abdominal 
wounds are fully discussed elsewhere. 

(i'i) Drainage-tubes. It is probable that drains are used too often, 
even in cases of peritonitis. In cases of established infection of the 
peritoneal cavity, however, there are very few surgeons who would 
have the courage to dispense with the use of a drainage-tube, however 
dubious they might be as to its actual benefits. In all cases of periton- 
itis it is good surgical practice to proWde drainage of the subcutane- 
ous tissues, and even do^vn to, though not necessarily always through, 
the line of peritoneal closure. 

When drainage of the peritoneal cavity is employed, the tissues 
should be approximated snugly round the tube, not so tightly com- 
prc.'ssed as partially to block the lumen of the tube, or so loosely as to 
allow a knuckle of gut or a portion of omentum to protrude and become 
strangulated or to cause au omental wedge to bulge through the inter- 
stices of the incision, work its way to the surface, and so predispose to 
the initial stages of burst abdomen. 

Although published statistics show a higher number of undrained 
than of drained cases, it must be borne in mind that the total number 
of drained abdominal wounds is nwich lower than the number of 
undrained. It seem.s almost .«clf-evidcnt, however, that burst abdomen 
will occur in a higher percentage of dniined than of undrained cases, 
tlie very necessity for drainage indicating that the patient is suffering 
from intra-peritoncal suppuration with its attendant toxicmia, a 
combination of factors well recognised as being associated with a com- 
paratively high incidence of wound dehiscence. It has been shoum, 
also, that where there is a Large amount of e.xudation from the wound 
the absorption of catgut is much more rapid. 
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FREQUENCY OF BURST ABD05IEN AND ITS MORTALITY 

Sokolov (1932) analysed tlie replies whick lie received from over 
1000 questionnaires circularised to surgeons in various parts of Europe, 
and came to tlie conclusion that the incidence of burst abdomen ranged 
from 2-3 per cent of all abdominal operations, There were 730 cases 
with a mortality of over 30 per cent. Ralph Colp (1933) in 2,750 
abdominal operations reported 29 cases with an incidence of 1*12 per 
cent for males and 0*75 per cent for females, with a total mortality 
of 28 per cent. C. G. Heyd (1933) in 2,145 abdominal operations 
records only four cases of hurst abdomen, i.e. one case in 530. There 
was one death, a mortality of 25 per cent. The figures for the 
New York Post-Graduate Hospital (1933) are verj’^ similar, showing 
that out of 1000 cases operated upon there were four cases of ■wound 
dehiscence, i.e. one in 250. There w'as again one death — a mortality 
of 25 per cent. 

Ralph Colp, who has made an extensive study of the subject, offers 
the following conclusions : 

“ Wound nipture as such probably contributes very little directly 
to a lethal outcome. Dehiscence itself is fairly innocuous, but it 
tokens the presence of fundamental defects and represents the result of 
serious complications/’ 

Again : “ While no disease affecting the peritoneum or its contents 
is free from the complication, it appeared to be more frequent in certain 
diseases, especially in carcinoma, certain gjmsecological conditions, 
notably uterine fibroids, and chronic infections of the biliary system, 
in fact, those maladies characterised by chronic toxgemia and accom- 
panied by anremia, cachexia, w'eakness and general debility. The 
crux of the problem seemed to rest in the failure of the regenerative 
powers of the tissues to promote firm healing. It was aided and abetted 
by certain precipitating factors as pulmonary infections, gastric dilata- 
tion, and meteorism.” 


DIAGNOSIS 

The diagnosis is evident when there is prolapse of the intestines 
through the wound (fig. 619), and where the intestines are literally 
extruded into the bed. The less obvious cases are those in which ; 
(o) All the layers of the abdominal wall have given way e.xcept the 
skin, and the coils of gut which lie subcutaneously produce a tumour 
which may resemble a giant hcematonia, or may be felt as an elastic 
doughy juass. In such cases there is usually a visible impulse on 
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cotigliing, and tliere is increase in the size of tlie tumour when the 
patient strains. The skin incision may he perfectly healed, but more 
often there is a point here and there through which pink blood-stained 
serum continuously dribbles, (b) The wound has given way, partially 
or completely, and in its deptl»s unrecognisable, fleshy, plum-coloured, 
a!\atoiuically indefinable structures appear. It is casj' to deceive cncself 
into thinking that this is only muscle, but more often than not it will 
prove to be omentum, a portion of the colon, or coils of intestine, 
matted and covered with granulation tissue. 

Disruption most commonly occurs on the day that the skin sutures 
are removed, i.e. about the 
.seventh or eighth post-operative 
day. Early recognition of the 
condition is important, as the 
prognosis is more favourable when 
treatment is instituted witliout 
delay. A persistent, pink, water)’ 
discharge of peritoneal fluid or 
blood • stained senini throupli 
points in an apparently healthy 
wound is always an omen of 
grave import, suggesting that a 
slow but gradual disruption is 
taking place in the depths of the 
wound. 

“ Disruption probably occurs 
acutely in most cases. In some 
patients tlie condition Is sloucr 
and the final breaking down of 
the wound may disclose abdominal contents clready adherent to the 
wound edges and to each other. It is probable that the very early 
ventral hemiiE noticed in the follow-up clinic may be examples of this 
group of slow disruption in which the skin and subcutaneous tissues 
healed without disclosing the deeper wound defect.” (R. V. Grace.) 



gekeraIj prophylactic measures 
Burst abdomen will never be a wholly avoidable complication until 
more reliable te.st.s and metho<l.s arc available whereby to foresee with 
any degree of accuracy what the recupemtive jiowers of the patient 
following abdominal opcr.rtion will be. AVe have at the j)rcsent time 
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to Tcly largely upon clinical examination of the patient, and to a lesser 
degree upon laboratory tests, which, although decidedly helpful, are 
incapable of determining the vital capacity of the patient. 

Much, however, can be done to improve the patient's condition 
whilst he is awaiting operation, to increase his resistance, and to 
diminish or prevent the risk of serious post-operative complications. 
Obese patients should he dieted and scientifically treated to reduce 
their weight, whilst blood-transfusions, dru^ (e.g. iron and arsenic), the 
liberal administration of water, dextrose, vitamins, and nutritious and 
assimilable diet are indicated for ana;mic, debilitated, and cachectic 
patients. Sunlight treatment is also a useful pre-operative adjunct. 

The routine application of the following surgical principles in the 
closure of wounds tends to diminish the incidence of burst abdomen : 

(1) Avoidance of imdue trauma of the tissues. 

(2) Complete hajmosfasis. 

(3) Ensuring complete relaxation of the abdominal well during the 
process of closure of the wound. 

(4) The obliteration of dead spaces. 

(6) Accurate aud precise coaptation of the peritoneum and other 
layers of the wound. 

(6) An impeccable aseptic technique. 

(7) The insertion of supporting sutures where necessary. 


TREAT^rENT 

There are two methods of treatment : 

(1) Re suture. 

(2) The tampon method, i.e. packing and strapping of tlie wound. 

When it is realised that the abdominal wound has broken down, a 
decision vdll have to be made as to whether the condition should be 
treated by means of packing and strapping or whether re-suture should 
be undertaken. It is sometimes very difficult to be sure which is the 
best course to pursue, but in the majority of cases re suture by one of 
the methods about to be described is the procedure of choice. 


He sulure. As soon as the condition is recognised the abdomen 
should be entirely covered with a sterile turkish towel or large 
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abdominal pads wrung out in warm normal saline solution, and 
a inany-tailed bandage loosely applied. After reassuring the patient 
and impressing upon him the ncc^sity of not coughing or making any 
physical effort, an injection of morphia, J gr., or omnopon, J gr., with 
gr. of scopolamine should be injected to soothe him and to produce 
a condition of hj'pnosis before removing him to the operating theatre. 
No attempt at replacing the protruded viscera should be made while 
the patient is still in bed, or until a hypnotic or some foim of anesthetic 
has been administered. If re suture of the wound is attempted without 
an aiucsthetic tlie patient may strain or cough and even farther the 
evisceration. Replacement will then, of necessity, prove more difficult, 
give rise to a great deal of shock, and the svibsequent suturing, even if 
possible, will have to be done hurriedly and often in a most unsatis' 
factory manner. 

After the patient has been aucesthetised (on the operating table) tlic 
abdominal binder and the drcssing.s arc removed. The skin of the 
abdominal wall and the prol.apsed gut arc drenched with warm normal 
saline solution. Wlien the prolapsed viscera have been replaced further 
protnision is 'prevented by packing a damp Crpps’ pad or large 
abdominal swab snugly into the abdominal cavity. Tlie wound is 
mopped dry, loose pieces of catgut or sUkworm*gnt arc extracted, and 
the auTTouudiug akin is painted with spirit, only a sntaii i>OTticn of 
the wound has gaped tins part only' will need to be re-sutured. If, 
however, more than lialf of the original incision 1ms burst asunder it is 
more satisfactory to open the remainder of the wound, remove the 
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previous stitches, and undertake a complete re suture. This is per- 
formed in the following manner : A Cripps pad or large abdominal 
swab, if placed in correct position, \vill effectually' prevent the intestines 
from bulging into the wound. Hook retractors arc then placed at each 
extremity of the wound and clevate<I so as to lift the abdominal wall 
away from the underlying abdominal pack (fig. C20). A series of 
through-and-through No. 8 plaitcfl silk sutures are in.oertcd about one 
inch from tlie margins of the W'ound and one inch apart (fig- C2I ). As 
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soon os they arc passed they are put on the stretch and clipped at each 
end \nth hrcniostats. These sutures embrace all the la.vers of the 
abdoniinal wall, including the peritoneum. Ko attempt sliould be 
made to define tlie margins of the peritoneum. It is futile to endeavour 
to approximate the edges of the peritoneal gap with a continuous 
suture, as the thread will invariably cut thrmigli this a?dematoits and 
friable structure, and in rddition produce an unnecessary amount of 
trauma and bleeding. The divided muscular layers with their over- 
lying sheatlis sliould be approximated with intcrnipted mattress 
sutures of Xo. 3 20-day chromic catgut (fig. G22). To facilitate the 
suturing the skin edges may have to be slightly undermined. 

The abdominal pack should be removed before completing the 
suture of this layer. The tension sutures should be threaded on thin 
rubber tubing and tied, firmly but not too tightly, and the skin edges 
draun together with a few intcmiptc<l sutures here and there as may 
seem necessary. A small piece of cornigated nibber tubing should be 
used to drain the lower recesses of the wound, as sepsis often follows 
ro suture. 

The hook retractors should not be removed nor should the assistant 
for one moment rcla.x the upward pull on them until the last through* 
and-through suture has been tied. This upward traction and keeping 
the tUtough-auebtUrough sutures taut ate essential tu prevent a stray 
loop of inte.stino from becoming ensnared. 

The operation is completed by the application of an adhesive 
abdominal corset, either improvised or as specially designed for such 
cases. The wound will subsequently need to be dre.sscd at least twice 
a day ns there may be some discharge or localised suppuration. The 
skin stitches are removed on the scvcntli day, hut the through-and* 
thrvrugh or tension suttires should not he withdniwn until the cml of a 
fortnight. 

As considernhie uenkness of the abdominal wall, or even a ventral 
hernia, may result, some abdominal corset or belt will have to be worn 
for a long period. 

The niithod of suture by sih'cr-inrc is very satisfactory for the closure 
of disrupted wounds, in addition to its usefulness in certain cases of 
acute abdominal emergencies, as has been emphasised by Mont lb 
Reid, M. M. Zinningcr, and Paul SIcrrell, in a very interesting article 
published in the Atwals of Surgery, Aiig. 1933. They write: 

" Tlie mcthol as wc* u®e it is as folIouB : Ten- to twelve-liK h lengths of rirjrm 
•‘ilver-tt'ire (the most jiliahle wire tdioubl lie u-csl ; it is our custom to buy it jn 
one-ounce lots and roIWl on n spool) Xo. 20 gauge, arc threaded on larce, c«r>e< , 
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cutting edge needles sucB as are ordinarily used for inserting ‘ traction ’ or 
‘ tension ’ sutures. The short end is folded back over the eye of the needle and 
crushed flat with a heavy forceps so the vrire will more easily go through the 
hole made by the needle. A clamp is fastened on the free end as is done with 
sillavorm-gut ‘ stay ’ or ‘ tension ’ sutures. A series of clamps is placed on the 
edge of the peritoneum. All the silver-wire sutures are then placed but not 
tied. For each suture the needle is started about one or one and a half inches 



StrrtniK is ppu-ed svmaoTbr twiit. 
(Rod. Zivyixoer, •nd Mnsux.) 

{By JLisrf jurmuttonoJ lie “ Annaltcf Sirytry.“) 


from the edge of the incision and carried through the entire thickness of the 
abdominal wall, including the peritoneum. The suture is continued by bringing 
it out at a corresponding place on the opposite side of the incision. It is important 
that no kinks be allowed to get in the wire during this step as they are exceedingly 
difficult to get out smoothly. The needle is unthreaded and a clamp placed 
on the free end of the wire. A scries of such sutures is placed about one and 
one-quarter to one and one-balf inches apart, five to eight being used to close 
the average incision. After all are placed, the clamps on the peritoneum arc 
removed and the incision closed by pulling up and twisting each wire individually 
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(fig. 623). Bcginniog at one end of the incHon, the operator pulls up on the clamps 
at opi>o^ite ends of one suture. The first assistant puts a finger inside the abdomen 
and reports when the wire is pulled sufficiently tight to bring the peritoneal 
edges in firm contact. The wre is then twisted six to eight times just above one 
of the openings through w hich it emerges from the skin — not over the line of 
incision. Each wire is pulled up in succession and twbted. It is extremely 
important that the dc.sire(l tension he obtained before the twisting is started 
because the twi«ting is for the purpose of holding only' and will not tighten the 
suture nor remove any .‘sl.ick in it. 

“ After all the sutures arc fixed in this way, one or two silk stitches may, if 
ncc-cs.viry, bo placed in the skin between each two wires to prevent eversion or 
inversion of the skin edges. The wires arc cut rather long, as they are easier to 
manipulate in the dressings if an inch or more of straight wire is free beyond the 



Fi1 I'St.- Mmioo orSoTTRS tr ^llTtR wirr. l>i«o(ua rsorko ro«mox o» tm Wir* 

4X0 nj.VRTBRTtn't ®r Tue U’or4» 4rrcA CiestitB. 

(flriD. Zi-a'itocx, •»<! SlriRru.) 

{fly *i»-l permi»nn» ojA* " Str^ry.") 

twisted p.art. Jso rubl>er tubing or other material is placed about the mrc.s 
where they cros.s the incision or l>ctwcen the wires and the skin (fig. 624). There 
is usually pome cutting of the skin under the wires lx*forc they are removed, 
bill this has never constituted a serious complication of wound healing. Yariou-s 
modifications have been tried in an effort to prevent this cutting of the skin, 
but the mcthoil Just descrilted has been more satisfactory than any of the mollifica- 
tions. This entire procedure can l>c c.irri«! out in only a fraction of the time 
necessary for a formal closure of the incision in layers. 

” It is also possible by this method to close a wound which is under considerable 
tension or one in which the peritoneum fails to hold sutures hut tears with each 
attempt to pull It together. In addition, this closure Ls extremely valuable in 
all cases in which there is likely to W infection, as it gives a very secure closure 
which is not aficcteil by infection or eien by e.xten.sive slough of the fascia. . . • 

“ Since its adoption there has been no ca«e of rupture of an inebion closed 
by silver-wire during ten years. , , . 

*' With this type of closure, the following dijertlom and i!i*adranla(i's may 
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be raised ; The most marked objection is on the part of the patients, who, 
almost without exception, complain of pain in the incision. In spite of using 
the most pliable silver-wire we can get it is more stiff than other suture material, 
and causes more pain than the average ‘ tension ’ or ‘ stay ’ sutures. Second, 
there is usually some infection around the wire. This may be minimal and the 
incision itself heal without infection, but it is rare to have no discharge from 
the wire holes, although this is no greater than that which occurs around other 
sorts of ‘ tension ’ or ‘ stay ’ sutures in the same kind of cases. Third, there is 
usually some cutting of the wires into the skin, which causes an obvious cross- 
hatching of the incision, and in patients with a tendency to keloid formation 
this may lead to a dishguring scar. Fourth, the theoretical objections of incom- 
plete closure of the peritoneum predisposing to hernia and obstructive intra- 
abdominal adhesions have not been home out in fact. Fifth, we have never 
seen a block slough of the tissue enclosed by the sutures, although the possibility 
of occurrence has been a source of woix}’. 

“ It is our opinion that the method offers the following advantages : First, 
the closure is very secure. In spite of severe infection, we have had no case of 
post-operative rupture of the incision and no cnsceration. . . . Second, the 
closure can be carried out very rapidly, so tliat patients in critical condition 
can be got off the operating table very quickly after completion of the intra- 
abdominal manipulations. Third, it can be used to close an abdomen under 
tension ; for example, in the case of an intestinal obstruction, and when other 
sutures fail to hold. Fourth, an incision of this sort can be easily reopened by 
untwisting the wires, if a second operation is necessary shortly after the original 
one. The wires can be pulled aside, the necessary procedure carried out, and the 
wires pulled up and retwisted. Fifth, in cases of peritonitis or potential infection, 
such as is present after the perforation of a hollow viscus, the closure with inter- 
rupted sutures allows the escape of peritoneal exudate between the sutures 
without the placing of drains. The al^nce of any suture material directly in 
the line of closure of a contaminated incision predisposes to more benign wound 
healing and reduces the liability to infection. Sixth, the closure is so secure that 
d\ 4 ttud patAvntB caw got o\A ot Vd. xeiy cai\y, a% aa ftvc 

to seven days after an operation through a long rectus incision. Seven, the 
incidence of post-operative ventral hernia is no greater than after other more 
formal types of closure in the same types of cases, so far as we have been able 
to determine. . . . 

“ It is interesting to note that there have been only eight cases of post- 
operative evisceration in eleven years, and none of these occurred when 
silver-wire was used. We attribute this low incidence to the fact that we 
use silver-wire to close practically all wounds in which evisceration is prone to 
occur. . . . 

“ WTien silver-wire is used in this tnaoner, the sutures arc ordinarily 
removed about sixteen to eighteen days after operation. If they arc found to be 
too tight at any time, they can be loosened by untwisting them, allowing a little 
slack to be taken up by the wound and retwisting them. . . . 

“ Ordinarily, part of them are removed about the fifteenth or sLcteenth day, 
and the remaining ones the seventeenth or eighteenth day, though at times all 
of them are removed at one stage.” 
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The Tam})on Method. (Jcnerally speaking, the tampon method 
may be recommended in the following conditions : 

{a) AVliere the patient’s condition is such that any sccondaty 
operative procedure would be too ha/Jirdous. 

(6) ^^’llere the disrupted wound is very foul and suppurating. 

(c) Wliere the disruption has only involved a very small and 
localised area. 

(d) Where on pr 3 *ing into the depths of the wound it is seen that 
the separation of the muscle laj*crs is minimal, and that the abdominal 
contents are prevented from further' evisceration by being firmly 
adherent to the deeper tissues. 

(c) 'Wlierc disruption has occurred in a case of frank purulent 
peritonitis. 

Wlicn emploj’ing this method no anajsthetic is required. H there 
has been any evisceration, the abdominal contents sboidd be gently 
replaced and the gaping wound snugly packed with gauze soaked in 
parafiln and fiavine. Tlic wound edges are tlicn approximated as 
closely as possible with cl.istoidast strapping or narrow strips of flamed 
adhesive tape, and a firm dressing applied. Even tliough discharge 
may be profuse and onenstve and the bandage become sodden, this 
strapping is not interfered nnth for two or three days, fresh dressings 
being ap])licd to the surface of the stmpj»ing. After this time the strap- 
ping and the plugging are renmved, and the process is repeated. 

When the wound becomes reasonably' clean an abdominal corset js 
applied to encourage tlie approximation of the edges and to facilitate 
the drcs.<5ing of the wound. 
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ciiArrER III 
Fxcal Fistula 

It is sometimes exceedingly difficult to distinguish between a fa?cal 
fistula and a discharging hacmatoma infected \nth lacillus coli The 
discharge from a lacillus coli abscess in tlie wound may simulate that 
from a frccal fistula in that it may be highly offensive, dark in 

colour, and gas may bubble up from time to time. Eventually, however, 
the true nature of the discharge (liquid fseces) leaves no room for doubt. 

In some cases of general peritonitis the occurrence of a ficca! fistula 
may he a blessing in disguise, the fistula acting as an enterostomy. 

CAUSES 

(1) Erosion of a portion of the gut by a dramngc-tube. 

(2) Leakage from the line of suture following operations upon the 
ap]icndix, large or small intestine (c.g. ileo-colostomy), or disruption 
of a small necrotic portion of tlie gut which lias been closed by means 
of internipted Lembert or purse-string sutures. 

(3) owing to a localisc<l patch of gangrene which has 
escaped detection at operation, a portion of the gut wall is 
discharged as a slough. This is commonly seen after drainage of 
an appendix abscess or in cases of appendicitis associated >vith a 
severe inflammatory condition of the ccecal wall. It is also sometimes 
seen after operations for the relief of strangulated hernia and other 
abdominal lesion-s associated with strangulation or obstruction of the 
intestines. 

(4) IVhen an abscess due to diverticulitis of the colon Is opened and 
drained, a fecal fistula almost invariably results. 

(5) Fare cases where advanced cancer of the gut has eroded all 
the layers of the abdominal wall. 


Apjiroximatel}* SO per cent of all cases of fa^al fistula are due to 

a leak in the 00*0111 wall following operations for gangrenous op]>endicitis. 
1238 
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A fsecal fistula is deliberately produced by the operation of csecostomy 
which is often undeitaken for the relief of obstruction. 

TREATMENT 

(1 ) Diet. Only small quantities of fluid nourishment are permitted 
by mouth, and the patient is kept on a semi-starvation diet. 

(2) Medicines. The administration of the follo'n'ing powders is 
recommended : bismuth oxycarbonatc, 30 gi^. six-hourly, and/or pulv. 
creta aromat., 1 dr. four-hourly. 

(3) Enemata. A daily saline bowel wash-out or soap enema is 
given until the fistula closes. No purgatives are given by the mouth. 



UAr DE rrSTKEB estk^deo it each e^d. 

(4) Treatment of the woiuid. As soon as the condition is recognised, 
a few stitches should be removed here and there to give free vent to the 
discharge. If a drainage-tube has been inserted at the time of operation 
it is well to remove it as it may aggravate or even have been the primary 
cause of the condition. The surrounding skin should be dressed with 
horse serum, or protected until thickly applied zinc and castor oil 
ointment, hyd. subchlor., 30 per cent in lanoline, or liquid rubber 
solution. Gentle irrigation of the wound nvith weak hydrogen peroxide, 
dilute Sanitas, or some other deodorant antiseptic solution should he 
undertaken at frequent intervals. If the wound is severely infected 
and there is evidence of pocketing of pus, a smell counter-incision 
should be made for drainage purposes. 
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Tij. rii'i.— FtCAL Fiffiu. A fryiix (:»cif Sw*n iuk aetv ririlD 
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Kxinsio* or tit* Kjfrcij*, Tii* 1‘rRrrowErM to th* jr*»is rinr or th* 

\TOB’»» IS nCTOO MMOtO «mi SciVOBS. 

(5) Operation. Tlic majority of fa?cal fistulaj will respond very 
satisfactorily to the treatment outlined above, and will heal firmly 
and soundly. A few case.s, however, will develop a small ventral licrnia 
which may or may not rcfpnrc a subsequent plastic operation. 

A facal fslula tcill iwt dose sponlaneousli/ if the mucous vteml/raiic 
of the gut is continuous icith the skin. An operation irill be ncccs^'5a^y 
in these cases, and is performed in the following manner. The fistulous 
opening is tightU* packed with gauze to prevent any discharge during 
the operation, and the surrounding skin is thoroughly .swabbed witli 
absolute aleohol. An oval incision is made to include the fistulous 
opening, and this may be further extcndcil at each end (fig. 0-5). Ibc 
incision surrounding the fistula is carried through all the layers of the 
abdominal wall, until the peritoneum is reached. The peritoneum w 
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opened at the upper or loTver end of the wound to break down the 
adhesions and to isolate, as far as possible, that portion of the gut from 
which the fistula arises (fig. 626). 

As soon as the gut has been sufficiently mobilised, the parietal 
peritoneum attached to the under-portion of the isolated segment of the 
wound is divided \vitli scissors, which permits of the gut being with- 
drawn through the woimd. The fistulous tract with its attached 
portion of abdominal wall is removed by excising the base of the 
fistula by an incision through a healthy area of the gut wall (fig. 627). 
The resiUling gap in the intestine is closed transversely by a two- or 
three-tier suture. 



Fiy C’T.— F»r»L FjfTi't.*. Tub F»«Ttxoi« Tbact wjrn rr* .Attachbd I’uBTin'c or 
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TiiROiuu A Ares or the Gut '.Vali. 
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CHAPTER IV 

Acute Suppurative Parotitis 
(Acute Septic Sialo-Adenitis) 

Acute inflammation of t!»c parotid gland is a rare post-operative 
ciimplication, and is seldom seen nowadays since strict oral hygiene 
has become an accepte<l routine procedure and starvation is no 
longer enforced after abdominal operations. 

Acute septic parotitis is due to an ascending infection of Stensen's 
duct by the staphylococcus and other organisms. VTiether the infection 
travels up to the gland through the interior of Stensen’s duct or 
alongside via the Ijunphatics is a matter of purely academic interest, 
but the former is thought to be the more probable route. 

The following factors predispose to tbc infection : 

(1) Extreme dryness of the mouth. Tliis is well seen in the starve* 
tion enforced during the first 24-48 hours after severe hicmatemesis, 
in cases of acute dilatation of the stomach where fluid nourishment by 
mouth must be withheld, or where the patient has been given large 
doses of atropine. 

(2) Frank oral sepsis. 

{Vi Bebilvtatiug eowVrtiws, e.g. advaweed casfts of vaalignant 
disease. 

(•1) Acute suppurative intnt'nbdominal le.sions. 

(5) Herpes labialis or facialis associatc<l with .severe sepsis. 

(0) Severe toxfcmia due to acute infectious disease, c.g. t}^)ho^(^ 
fever. 


The infection more often nftects one side only, hut in about 20 per 
cent of cases both sidc.s and even the submaxillary glands may become 
involved. The inflammation is usually’ first noticed from 3-10 days 
after operation. Tt gonendh' starts in one jwrtion of the gland, as 

1212 
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a rule the cervical prolongation, but after a day or two it rapidly 
spreads until the whole gland is affected. AMien the inflammation is 
at its height the contlition hears some resemblance to a case of mumps. 
The parotid is enlarged, the overlying skin is drawn tight, and the 
normal folds in this region are obliterated. The swelling is hard, 
elastic, and tender, but fluctuation, ev'en in an advanced case, is 
difficult or impossible to elicit. There may be a brawny induration, 
and pitting on pressure in the area aroimd may sometimes be produced. 

On compressing the gland thick creamy pus can sometimes be 
expelled into the mouth through Stensen’s duct. The temperature 
and pulse are raised, and the patient is gravely ill. 

The prognosis is always very serious, and the mortality-rate is 
high, not only on account of the toxiemia produced by the inflamma- 
tion of the gland but from the primary cause of illness. A certain 
number of cases resolve, especially if energetic treatment is instituted 
early, but suppuration more often ensues. 

In neglected cases pus may burst through the thick parotid sheath 
and rupture into the e.xternal atiditory meatus, the mouth, the 
pharynx, or even as far afield as the frontal region on the affected side. 


TREATMEKT 

(1) Oral hygiene. Frequent rooutb-W’ashes with peroxide of 
hydrogen, listerine, carbolic lotion, or a saturated solution of tbjTnol 
to which is added a little glycerine, are prescribed. 

(2) In early cases the gland may be gently massaged with hot 
sponges and the pns forced through Stensen’s duct. This procedure 
should he carried out at frequent intervals each day. 

(3) Hot fomentations or applications of antiphlogistine to the 
affected side. 

(4) Sialogogues, such as chewing gum, citric acid, and acid drops 
are useful in promoting a flow of saliva and thus diminishing the 
infection. Frequent sips of orange or lime juice are also beneficial. 

(5) Incision. It is difficult to be sure of the right moment at 
W’hich to operate on these cases, but it may be taken as a general rule 
that if the inflammation has been present for four days and shows no 
signs of subsiding an incision through the parotid fascia into the 
substance of the gland should be imdertaken. As has been previously 
emphasised, it is useless -to wait for the sign of fluctuation, as the 
pus lies deep beneath the parotid fascia. If the swelling increases 
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rapitlly, ii tiic tempernt\irc continues h\gl\, or if cetlcinjv is very marked. 

operation should not be delayed, 

A skin incision, not more than 1 inch long, should he niiule 
and sliould extend through the parotid fascia into the gland in the 
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region of the angle of the jaw (fig. C28). If made above this the <hict 
or the facial nerve is liable to injury' (fig. fJ20). The finger should tlicn 
he introduced into tlie gland through tld.s incision, and tlic pockct.s of 
pus he broken down. A small nibbor drainage tube is then jilaccd in 
position. Through this tube frequent irrigations of the wound are 
pcrformetl, hot fomentatioiLs being applied in the intervals. 
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CHAPTER V 


Post-operative Retention op Urine 

Post-operative retention of urine is a condition in which, despite 
normal kidney function, a full bladder and the absence of organic 
obstruction, the.patient is unable to pass water. Retention is said to 
be present when urination has not occurred after 1 8-24 hours following 
operation, or before this time when the patient complains of discomfort 
and inability to pass urine. Retention may also be diagnosed when tlie 
bladder is found to be at least three finger-breadths above the sym- 
physis pubis. Frequency of micturition during the first 24-48 hours 
after an operation is very suggestive of retention uith overflow. In 
such cases percussion of the suprapubic region will often reveal a 
distended bladder, and where doubt exists a catheter should be passed 
to clinch the diagnosis. 

Retention occurs in approximately 12-15 per cent of cases operated 
upon, and 50 per cent of these will require catheterisation. About 
15 per cent of all cases that have been catheterised develop cystitis of a 
mild or severe nature, but it is more prone to occur in those who have 
been subjected to repeated catbeterfsation. Such ofZier coniph’cations 
as epididymo-orchitis and ascending infection of the kidneys are 
sometimes seen. 

The incidence of post-operative urinary retention may he considered 
under the folloudng headings : 

(1) Age. Retention may occur at any age, but it is very rare 
before puberty, being commoner in young adults — 18-25, and in the 
aged. 

(2) Sex. The condition is stated to be slightly commoner in 
women than it is in men. It should, however, be home in mind that 
there are probably more operations performed upon women than 
upon men, and that the higher incidence in women is therefore 
relative. 
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(3) Type of jKilient. Retention is frequent in nervous pijtienfs, 
find is more often seen in private than in ward cases. Claus G. Jordan 
wTites as follows : 

“ Of the ci"hty-onc eases of retention thirty-seven were private 
patients and foxty-fonr ward patients. Considering the imicli larger 
juoportion of ward patients operated upon wc have here a definitely 
higher incidence of retention in private patients. This finding points 
very significantly toward the type of patient in which we usually are 
confronted with this problem. These patients can be spotted almost 
before operation. They are hy’persensitive, apprehensive, psycho- 
neurotic individuals with but little self-control. The least pain or dis- 
comfort arouse.s a marked psychic reaction. They arc afraid to suffer 
the pain of urination. examined the morning^ after operation 

these patients wll speak to you in a low voice, hesitating even to take 
a deej) breath for fear of pain or nipturing their wound. They have a 
very low threshold for pain.” 

(4) Type of onastliHic. The longer and the deeper the anresthesia 
the higher will be the incidence of retention. Retention is compara- 
tively common after spinal anesthetics which may interfere with the 
bladder reflex, and also after the prolonged administration of ether. 

(6) Prodochjm and rectal tube. Retention can often be relieved by 
discontinuing their use. 

(0) Type of operation. Over 05 per cent of cases of retention occur 
after abdominal and pelvic operations, and it will follow in about 5 per 
cent of cases of operations upon the head, neck, chest, and e.vtrcmities. 
As emphasised by Jordan, the o|>ening of the abdomen, the length and 
depth of anaesthesia required, the ty|)e of anmsthetic — ether or spinal, 
the proximity of the field of operation to the bladder, pelvic colon, or 
rectum, have a definite bearing upon the incidence of acute retention. 
The highest incidence is seen after operations upon the stomach (over 
30 per cent), and next in order after gjTimcological and rectal operations 
and appendicectomy. It is often seen, too, following operations for 
strangulated hernia and in elderly male patients sxiffering from 
prostatic enlargement. 

(7) The admimstration of morphia ami ha^al narcotics. It has been 
shown that large do^es of morphia ndinini.stercd for the relief of post- 
openitivc pain often induce spasm of the internal sphincter mu’^ole 
of the bladder. It has nL«o been thought that the pre-operative 
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administration of certain dnigs of the barbiturate group, e.g. pernocton, 
avertin, nembutal, etc., by prolonging the period of hypnosis increase 
the liability to post-operative retention of urine. 


With regard to the causation oi acute retention vre may sum up by 
stating that there may be several influencing setiological factors, of 
which one may predominate. 

Treatment. Every effort should be made to induce the patient to 
pass winter naturally before resorting to the use of a catlieter. The 
following may be tried in this order : 

(1) The patient should sit up in bed and try to pass water in this 
position. 

(2) Hot stupes to the hypogastrium or short intensive applications 
of radiant heat may be helpful. 

(3) Psychic treatment. The suggestion that if the patient cannot 
pass water naturally the “ painful process ” of catheterisation will be 
necessary will often have the desired effect. 

(4) Drugs. There is a long list of drugs which have been used in 
the treatment of retention, but the majority of them, although claimed 
by some to be specific, have proved of little or no value. Of these : 

(а) Pilocarpine, ^ gr, ; acetyl choline, 0-5 gm. ; and pituitrin, 
1 cc., which have been used with the object of increasing bladder 
tonus, may be mentioned, but are not recommended. 

(б) The following drugs, either singly or in combination, may at 
times be useful : (i) bexamine, 5-10 grs. in 20 cc. of sterile water, 
injected intravenously; bexamine, 15 grs. by mouth, the dose being 
repeated in 20 minutes if necessary ; or uritone, one ampoule injected 
intravenously, the dose being repeated i hour later if required ; 
(ii) the insertion of a belladonna suppository, t.d.s. ; (iii) the follow- 
ing mixture : piperazin, 5-10 grs. ; pot, cit., 10 grs. ; inf. buchu, 
ad 1 oz. sig ; 1 oz. six-hourly ; (iv) pot. acetate, dr., dissolved in 
a little milk and given two-bourly for three doses. In addition to being 
a pow’erful diuretic, pot. acetate is a parasympathetic stimulant and 
its exliibition is therefore rational in cases of acute retention. 

(5) The lower half of the abdomen should be verj' firmly bandaged 
to increase the intra-abdominal and intra-cystic pressure and thus aid 
the act of micturition. 
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(0) If these measures are not effective a catlieter must be passed. 
Tills must he carried out nath the strictest aseptic and antiseptic 
precautions. In elderly male patients the possibility of eiilar>;ed 
prostate should not be overlooked, and it is perhaps wi.';er and safer in 
these cases to introduce a catheter (a small dc Pezzer for preference) 
sujirapubically under a local aiia?,sthetic, instead of repeatedly using 
a urethral catlieter. 

It should be a rule that the total amount of urine passed during 
each 24 liours after any abdominal operation slioulcl be recorded on a 
chart until the patient is well on the way to recovery. During the 
first few post -operative days frecpient examinations of tlic urine should 
also be made to detect any abnormal constituents. 
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CHAPTER VI 


Bedsore 

Bedsore is, in the majority of cases, due to pressure necrosis. The 
following may he predisposing factors : 

(1) A bad mattress ; rucking up of the bedclothes ; crumbs and 
such-like in the bed. 

(2) A moist skin subjected to constant pressure. 

(3) Cachexia and wasting illnesses, necessitating a long confme- 
ment to bed. 

(4) Pyemia ; chronic toxaemia from any cause. 

(5) Spinal cord lesions. 

This complication is not often seen after abdominal operations, 
its incidence being confined chiefly to cases associated wth prolonged 
suppuration and toxasmia, and inoperable cancer of tbo viscera. 

Bedsores develop over certain bony prominences which have a 
poor blood supply, such as the sacrum, the crest of the ilium, the great 
trochanter, the scapula, the vertehral column, and the heel, which are 
subjected to maximum pressure while the patient is lying in bed. In 
an early case the skin over one of these bony prominences becomes 
red, inflamed, or blistered. If neglected it will become gangrenous and 
ulcerate. In a severe case large black sloughs will form which, on 
separating, wdll expose the underlying structures, and exude thin 
W’atery serum and pus. The base and edges of these wounds are pale 
pink and callous, and show no signs of the production of healthy 
granulation tissue. The edges of the sldn, too, may be undermined for 
a considerable distance, and the thin, death-like skin seems incapable 
of obliterating the space with plastic lymph. 

Treatment. Bedsores are very resistant to treatment on account 
of the patient’s debilitated contUtion, ins poor recuperative pow'ers, 
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the nature of the dj'^ea'JC from A\hich he is suffering, the difficulties of 
nursing, and the obstacles to be o\ercome in the avoidance of pressure 
upon the affected part Ihe most important single factor m treatment 
IS an efficient nurse She can do much to preaent its occurrence, or, 
if present, to limit its extension and aid in its rapid healing by uniemit 
ting attention 

It IS essential m the first instance to relieae pressure m the area 
in\ ob cd, and to increase its blood supply It \\nll be necessary, there 
fore to change the patient’s position from time to time, and to mahe 
judicious use of an air cushion The %\ound itself should be kept clean, 
dr}, and frequenti} dressed The following appbcations may be 
useful Absolute alcohol, tannin alcohol, formalm 1 per cent, Friars 
balsam, collodion, mastisol, or \\'hjtebefld’s varnish The parts mav 
be kept dr} bj sprinkling or powdering with Fuller’s earth, talcum 
powder, or bismuth subgallate powder 

If sloughs are present thej may be remov ed with a knife or scissors, 
or if tins is deemed inadvisable their separation maj be hastened b} 
frequent applications of bydrogen peroxide or cusol I hove found 
strapping the affected parts firmi} and evenly with elastoplast to be 
of the greatest adv antnge If the ulcerated areas arc large and healing 
IS sluggish, skin grafting b) Thiersch’s method is indicated and will often 
prove successful 



CHAPTER VII 

PoST-OPERAtlVE TiIIRST 

This is a troublesome symptoin rather than a complication following 
operation. It is most marked after abdominal operations, after the 
administration of a volatile ansesthetic, where a pre-operative 
starvation regime has been severely enforced, where vomiting has 
been frequent, purgation extreme, sweating excessive, hsmorrhage 
free or rmcontrolled during the operation, and where there has been 
much exposure and chilling of the viscera. It is unquenchable in 
acute dilatation of the stomach, present in obstructive lesions of the 
stomach and duodenum, in paralytic ileus and acute peritonitis, and 
in many other morbid conditions. 

The accepted methods for relieving thirst may be briefly outlined 
as follows : 

(1) Frequent small sips of water or fresh fruit juice by the mouth. 
Tinned grape-fniit and pineapple juice form agreeable variations as 
they are pleasant to the taste and contain a large amount of assimilable 
sugar. A constant flow of saliva should be encouraged by making the 
patient suck acid drops and by frequent mouth-washes. A parched 
dry mouth is not only unpleasant to the patient but is a positive 
danger, and is certainly a common predisposing factor to parotitis. 
Large quantities of fluid given by the mouth before post-anaesthetic 
sickness has ceased will induce further vomiting and greatly add to the 
distress of the patient. As soon as the vomiting has ceased the patient 
should be encouraged to drink large quantities of fluids which may be 
varied according to his tastes. If vomiting is persistent or intractable, 
fluids by the mouth should be withheld for the time being and other 
methods of restoring fluid loss and of quenching the thirst should be 
adopted. 

(2) Intravenous salines with or Avithout glucose. VTiere there is 
concomitant alkalosis, hypertonic saline is administered ; in cases of 
acidosis, liberal amounts of glucose are added to the infusions. ^Vhen 
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po«t opcratne shock is present, 6 per cent gum acacia in saline «ill be 
found efficacious These arc best gi\ en the continuous drip method 

(3) Subcutaneous salines Although frequent!} employed as a 
post operate e measure in combating shock, ip suppl}ing additional 
circulating fluid, and for the relief of thirst, and although beneficial in 
certain cases, these are not to be recommended as an indiscrmunate 
routine since the} mar be painful and distressing to the patient 

(4) Proctotl}sis It is surprising the large amount of fluid which 
will be absorbed b} the gut if it is admmistcrcd b} tlic Jlurph} drip 
method ^\lien the fluid is introduced at a slow, stead} rate seieral 
pints cm he gl^^n without discomfort during the first 24 hours, and 
this tioatmcnt should he continued ?s long as possible, or until the 
fluid is no longer retained 

The fluids U‘-ed for proctocl}sis arc normal saline, normal '^aluie 
with 5 per cent glucose, taj> water, or distilled water Xornial saline, 
w ith or w ithout glucose, is slight!} irritant to t!ie gut mu! nn} produce 
i mild degree of proctitis This irritant action of the saline solution 
ma) militate against its retention b} throw mg the gut into spasm thus 
causing ejection of the fluid As an alternate e to the drip method, 
0 or of saline «oliition ma} be slowl} injected into the rectum ever} 
4 0 hours until the fluid is no longer retained 



CHAPTER Vm 

Post-operative Pain 

There are many factors concerned in the production of post-operative 
pain, and these may be briefly considered under the following headings : 

(1) The type of operation. Certain major abdominal operations 
upon the gall-bladder and biliary passages, and operations necessitating 
much exposure and handling of the intestines such as partial gastrec- 
tomy for cancer of the stomach, are necessarily followed by more pain 
than such an operation as appendicectomy for chronic appendicitis or 
the removal of an ovarian cyst which is free from surrounding adhesions. 

Upper abdominal operations are followed by more post-operative 
pain than pelvic operations. Pain, again, is more severe after a pro- 
tracted operation, and as a general rule the longer the time taken over 
the operation the greater the pain. 

The length of the incision and the method of closure may be impor- 
tant factors, as will also be undue traction on the mesentery and 
trauma of the abdominal muscles and nerves. The injudicious use of 
abdominal packs, forceful retraction, unnecessary injury to muscles by 
tie application of tissue forceps, and the insertion of sutures in such a 
manner as to produce undue tension or strangulation of the tissues are 
also contributory causes of pain. Such errors in technique as imperfect 
haemostasis, the introduction of strong antiseptics into the abdominal 
wound, or mass ligature of tissues will increase the pain in the abdominal 
wound. 

(2) The position of the patient during and after operation. Certain 
operating tables are very imsuitable, no provision being made for the 
comfort of the patient. The position of the patient on the operating 
table for abdominal operations should alunys be very carefully scrutin- 
ised by the surgeon. Such faults as hyperextension of the head, the 
tucking of the hands under the buttocks, the arching of the back, and 
the full extension of the lower limbs, are all productive of subsequent 
cramp in the muscles, backache, and transient neuritic pains. The 
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knees, neck and spine should be verj' slightly flexed to relieve any 
strain on or tenseness of the abdominal muscles, while the arms should 
rest comfortably by the side of the body upon the operating table, and 
should be kept in this position by means of a binder or special supports. 
In certain upper abdominal procedtires, however, such os operations 
upon the gall-bladder and biliary passages, total gastrectomy, and 
splenectomy, it is advantageous to throw the epigastric region forwards 
by means of a tripartite rubber pillow or by raising the bridge of the 
operating table to the required height. This enforced arching of the 
back to facilitate the approach to certain viscera in the upper abdomen 
may be associated Viitb some degree of post-operative backache. 
Keeping the patient in one position, which may he a strained one, 
after his return to bed, and prohibiting movement, will also tend to 
produce cramp and muscular pain. 

Tlie patient should be nursed in a suitable surgical bed which can 
be adapted to the Fowler or other required position by means of 
mechanical devices. Unless there are contra-indications the patient 
should bo encouraged to use his aruis, move liis legs, and alter his 
po.sition in bed as he may feel inclined. 

(3) Abdominal drains. Rubber drainage-tubes, and particularly 
gauze packs, arc productive of a great deal of abdominal pain. The 
management of these tubes and p.ack8, their removal, and their replace- 
ment when ncccs<!ary, calls for much skill and practice. 

(4) Dressings. Tight bandaging is a frequent cause of post-opera- 
tive pain, and it should be a routine practice to adjust the bandages 
shortly after tlie patient is fully round from the anmsthetic. Dressings 
caked hard with blood or so<lden with irritating discharges arc a further 
cause of pain. If there has been much oozing of blood from the wound, 
or if there has been much discharge from a drainage-tube, the dressings 
should be changed at frequent intei^'als. 

(5) Infcclion of the icoimd. (Sec page 1215.) 

(0) The type of patient. Xeurotic or obese patients, and those 
particularly sensitive to pain, sulTer more tlian those who are thin or 
phlegmatic. 

(7) The anasthetic factor. As a nde, though by no means invariably , 
pain is pronoimce<l after the administration of a spinal or loca 
than after an inhalation aiui-stlictic. 
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A consideration of the above •will show that the mitigation of post- 
operative pain is largely a question of prophylaxis. It should, how- 
ever, be assumed that during the first 24-3G hours following abdominal 
operations pain "will be such as to call for relief by the administration 
of certain drugs. The rectal administration of aspirin, 30 grs., and 
pot. brom., 40 grs. in 6 oz. of saline as soon as the patient has returned 
to bed, and the subcutaneous injection of morphia, ^ gr., when the 
patient is fully round from the ansesthetic are often required to produce 
rest and relief from pain during the first 12 post-operative hours. After 
this period a further injection of morphia may be necessary. Short 
applications of radiant heat to the abdomen are particularly soothing, 
and are helpful in the relief of abdominal pain and discomfort. 



CHAPTER IX 

Post-operative Phlebitis 

bj 

A. DiCKSOX WRIGnT 

Th/s is a complication of great seriousness follou'ing operations, anrJ 
one fraujrlit Avith jrreat danger to tlic patient because of the risk of 
juilmonary cinbolisuL The condition occurs exclusively in the legs, 
with the exception of a few cases in the arms following intravenous 
injections during or after the operation. The hypertonic and the 
constant intravenous dcip arc the injections most likely to produce 
phlebitis, and as phlebitis in the arms is much less serious than in the 
legs it is wise to give these injections in the arm veins. 

I’ost-operativo phlebitis attacks more frequently : 

(1) Patients over 40. 

(2) Tiie obese. 

(,‘)) The septic case. 

(4) Cases in which there is a historj’ of previous phlebitis. 

(3) Patients sufTcring from varicose veins. 

(ft) Patients who have certain operations : 

(o) Sjdenectomy and Ciesarean .section. 

{b) Cholecystectomy. 

(c) Prostatectomy. 

((/) Appendicectomy. 

(c) Reduction or plating of a fractured femur. 
if) Hernia operation, especially femnml hernia. 

It is imjwrtant, thorefore, tobe prepared for the complication following 
ojieration in these cases. Tlie liability to phlebitis may make one 
decide n(»t to operate in certain eases, such, for instance, as gall-stojics 
in a stout woman of GO with an old white leg and numerous yarico'C 
veins which have been the scat of recurrent attacks of phlebitis ; sue ' 
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a case miglit be better left alone provided she does not sufEer too much 
from the gall-stones. 

Femoral thrombosis when it occurs is a catastrophe from which the 
patient never entirely recovers. HaAring escaped death from pulmonary 
embolism the patient after C weeks in bed gets up Avith a heavy painful 
SAvolIen limb Avhich never really gets well, and after an interval of from 
6 months to 12 years the ankle begins to become eczematous and 
to ulcerate. These ulcers are intractable and tend to recur, and the 
patient is also greatly troubled by recurrent attacks of phlebitis in 
the collateral A'eins and in the other leg. 

Frevention is a very difficult matter, and one in which one comes 
into conflict with the nursing profession. Fowler’s position is a great 
predisposing factor in the production of phlebitis because it causes 
venous stagnation in the legs, and it is possible that this position is 
used much too often after abdominal operations, and that the patient 
should at least be allowed to lie down to sleep at night. The knee pillow 
or “ donkey ’’ presses upon the popliteal veins leading to posterior 
tibial thrombosis, often the starting-point of a femoral thrombosis. The 
difficulties of abolishing the knee pillow J have found almost insuper- 
able. The ring cushion also causes venous stagnation in the gluteal 
region, and it should not be used continuously. The necessity for 
continuous fidgeting on the part of the patient is a thing that nurses 
cannot understand, as is the necessity for sleeping in a different position 
at night, and turning on to the side as soon as possible after operation. 

Special exercises have been devised to encourage the patient to use 
his legs after operation. At first, “ tensings and twitchings ” of glutei, 
quadriceps, ham-strings, and tibial muscles are advised. A special 
adjustable foot-board covered with sponge rubber provides the foot 
with kneading and grasping exercises. After the second day, a pulley 
at the top of the bed is used, and with one end of the cord in the hand 
and the other round the foot simple exercises can be carried out. 

All these prophylactic methods run so contrary to tradition that 
it is hard to get them adopted. In some German hospitals a text adorns 
every wall in the surgical Avards : “ Breathe deep, spit hard, A\’ave the 
legs.” 

The administration of thjToid extract and a high calorific diet have 
been suggested to stimulate metabolism and make the patient definitely 
hj’perthyroid and fidgety. Good results have been claimed for this 
method by some, while others have decried it. Unless defimte hyper- 
thyroidism is produced the method might as Avell not be used. 

In cases Avith varicose A'eins a prophylactic method of value is to 
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bandage t}ie legs firmly with clastoplast before the operation, in order 
to obliterate the varices ; this bandage is •worn until the patient gets 
up and about again. 


TREAT3IENT 

A complete femoral thrombosis can only be treated with the 
patient flat on his back. The bottom of the bed is not raised, and 
pain is controlled with the various sedatives according to its severity. 
Local applications of ichthyol, belladonna, etc., cannot possibly affect 
the thrombosed vein lying so far from the skin, and one should have 
the strength of mind not to recommend them. After two to three 
weeks the tension in the leg begins to fall, and the elastoplast bandages 
sliould be used to hasten the absorption of the cedema, ^\^len the affected 
leg Ls reduced to the same size as the other the patient may get up with 
the bandage still on. Support is maintained by elastoplast for three 
months, and then an elastic stocking reaching to the thigh is worn 
for six months— after this, elastic stockings to the knee must he worn 
for life. 

A j)Ostcrior tibial thrombosis sbow^ itself by pain below the fulness 
of tlie calf, and should bo treated by an elastoplast bandage from the 
toes to just above the knee, in the liope that c.xtension of the throm- 
bosis may be prevented. 

Intcnial saphenous thrombosis or phlebitis in pre-existing varicose 
veins is treated with firm clastoplast bandaging with a sorbo p.ad 
above the clot, and the patient is got up ns soon as possible to prevent 
deep trouble starting. 
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CHAPTER 1 
Haemorrhoids 

A. EXTERNAL PILES 

The following three distinct conditions are usirally described as 
external piles or bscmorrhoids. They are : (a) a circumscribed blood 
extravasation at the anal margin ; (6) a redundant fold of peri-anal 
skin ; and (c) dilated peri-anal veins. Combined with them there is 
always present a pronounced pecten band and hypertrophy of the 
external sphincter, together with consequent narrowing of the anal 
aperture. Internal piles may be associated with any of these three 
conebtions. Constipation always accompanies the first two varieties, 
and constipation or diarrhoea is invariably met with in the third. 

(a) Circumscrihed Blood Extravasation at the Anal Margin. This 
condition is usually referred to under the name of venous or thrombotic 
pile, and is supposed to he due to thrombosis taking place in a previously 
dilated or varicose vein at the anal margin. "With this opinion I do not 
concur, because the blood clot is always outside the vein. Hence, the 
conditicn is due to a rupture taking place in one of the peri-anal veins, 
which is followed by a limited extravasation of blood into the surround- 
ing connective tissue. If a case of this kind is seen soon after the 
swelling lias made its appearance, that is before coagulation of the 
extravasated blood has taken place, the tumour is found to be tense 
and soft, but if some days have elapsed, the sensation imparted to the 
examining finger is that of a pea or bean beneath the skin. At this 
later stage the blood has coagulated, and the surrounding connective 
tissue is becoming condensed, by round cell exudation, into a true 
capsule. If an incision be made into the tumour at this stage, the clot 
can be enucleated, while the capsule is left behind, or the capsule 
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to"ctlier with its contained clot can also be removed as a distinct 
tumour. The longer the duration of the extravasation, the more 
distinct will be the capsule, and no doubt this circumstance has led 
to the belief tliat the capsule is the wall of a dilated vein. 

^TAkilogy. The nipture of a peri-anal vein, resulting in blood 
extravasation, is most coinnmnly caused by violent straining during 
defa“cation. by over-exertion in lifting heavy weights, or by a severe 
fit of coughing. 

^ymptomalohyy. During straining at stool, while lifting a heavy 
weight, or when coughing violently, there is a sensation that something 
has given way in the anal region, and a painful swelling is found to 
have suddenly appeared at the margin of the anus. The pain in the 
nnus persists for some time a^te^^vards. The swelling is also tender to 
the touch, and the patient is unable to sit in comfort. Defcecation is 
rendered exceedingly painful, and difficulty is experienced in emptjnng 
the bowel of its contents owing to the induced spasm of the sphincters 
and levntorcs nni. These painful phenomena usually begin to abate 
after two or tlirec days, and disappear entirely by the end of a week, 
unlc.ss further straining has caused the rupture of a vein at some other 
part of the anal circumference. 

Pathological Anatomy. A swelling, varying in size from onc-sixteenth 
of an inch to one inch in diameter, is found situated at the anal margin, 
its inner border extending into the anal canal, and its outer margin 
extending beneath the skin covering the external .sphincter. In shape 
tlic spelling is either circular or oval. "When the skin over it is tense 
the colour is bluish purple, but when the skin is loose there may be no 
discoloration at all. seen immediately after its appearance, 

the swelling is tense and cystic in character, but after the lap<=e of some 
<Iays it feels like a pea or bean beneath tlie skin. In the latter condition 
it IS freely movable beneath the overlying skin and upon the subjacent 
tksue.s. and can be easily lifted up from the latter. When the clot is tlic 
fcat of inflammation and impenduig suppuration, it becomes adherent 
to surrounding stnictiircs. In many cases of c.xtravasatcd blood clot, 
the external sjihincter will be found to be Inycrtrophied and, in the 
majority of them, the rectum is loaded with hardened fteces. 

yatural Termination. If the.se local extrava-sationsare not irritated, 
and ctinstipation is j)revonte<l, the blood will be completely absorbed 
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in four or five weeks, and leave no trace of ever having existed. 
AVhen the primary extravasation has been so extensive that the skin 
covering it is tightly stretched, ulceration occurs on the surface and 
the blood clot is spontaneously extruded, leaving a cavity which will 
often slowly contract and heal, but occasionally a blind external 
subcutaneous fistula will result. When subjected to irritation, or when 
occurring in debilitated subjects, infection of the blood clot by pyogenic 
organisms is apt to take place, and suppuration to ensue, resulting in a 
marginal abscess. 

Treatment The majority of these blood extravasations can be 
completely cured mthout any operative treatment, but, in whatever 
way the cure is effected, succeeding extra^sations may take place 
should the cause again become effective. The probable reason for the 
extravasation should therefore be clearly explained to the patient, in 
order that he may avoid the risk of its recurrence. All cases, in which 
the skin over the extravasated blood is not tense or in which inflam- 
mation has not already supervened, may be successfully treated in the 
following manner. An aperient, of suflScient strength to ensure that 
the bowels will be relieved at least once or twice daily, should be given 
every night at bedtime. A lotion consisting of 


Liq. plumhi s\ibacetatis 

3 ss. 

Spiritus vini rectificati 

3 i- 

Glycerini 

5 ss. 

Aqu83 rosto 

5 X. 


should be kept constantly applied to the anal region by means of a 
piece of lint or a pad of cotton wool, squeezed nearly dry and retained 
in position by a T-bandage. This application should be renewed every 
two hours for the first three daj^, and subsequently every four hours 
until absorption of the blood clot has taken place. Within forty-eight 
hours after the commencement of this treatment, all pain and discom- 
fort mil usiially have disappeared, and the swelling mil be foimd to 
be much reduced in size. The patient need not be confined either to 
a bed or a couch, though he should, as much as possible, avoid sitting for 
the first few days. Under this treatment the extravasated blood will 
he completely absorbed in from three to five weeks. 

Another way in which these cases may be treated is by making an 
incision into the tumour and turning out the coagulum, under the 
influence of a local ansesthetic. This is most conveniently done by 
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introducing the left forefinger into the rectum and rendering the scat 
of the extravasation prominent by compressing it between the finger 
and the thumb outside, in the same way as when operating for fissure- 
Mliilc the part is held in this position, the incision should be made 
through the centre of the swelling, commencing at its miter margin 
along the line radiating from the anus. AVhen the coagulum has been 
pres-sod out, the carHty should be sponged nith some antiseptic solution 
and plugged with a small piece of cotton wool. This plug should he 
alloncd to come away of its own accord, and should not he renewed. 
An e.xtemal dressing should he kept applied until the wound has healed. 
Tiie olijection to this operation is, that the part is painful for a week 
(>r ten dav.s and healing of the wound is not completed under a fortnight. 

When operative interference has been decided upon, and when 
there is no suppuration, the best method is to administer a general 
nnicsthotic, and to e.xcisc an elliptical piece of the skin over the most 
prominent part of the swelling. 

Ojieradve T cchnique. The piece of skin to be removed should he 
about one quarter of an inch wide, and three-fourths of the length of 
the tumour. The excision is effected by lifting up the skin from the 
surface of the tumour with a pair of dressing forccp.s, and removing the 
required piece with cur\’cd sci<y»ors. Through the opening tlius made 
the blood clot, in its capsule, can be readily protruded and completely 
removed with the scissors. Bleeding can be arrested by pressure, and 
when It has ceased (thus may take twenty or tlurty minutes) the edges 
of the wound should he carefully adju.stcd, witliout sutures, and kcj»t in 
position by an external drc.‘>sing. 

Healing will, edmost invariably, he completed within forty-eight 
hours after the operation. Tlic only objection to this method i.s that 
a gcnenil anaesthetic hs required. Occasionally it is not pos.^iblc to 
raise t!ie piece of skin required to be removed, in wliich case it should 
he mapped out and dissected off. In doing this, there is .some ri^k of 
puncturing the cyst wall, which will increase the difficulty of enucleation. 

In those cases in which inflammator)' action has begun, the tumour 
should he freely laid ojien by cither a T-shaped or crucial incision. 

(h) JleilfiiuJaul Fohlf of Peri-nnal Sl'in. These cutaneous out* 
growtlis are exaggerated pcri-anal ruga*. They vary hotli in am 
shape, being somotime.s dhstinctly pedunculated, but generally e. 
In length tlie.se folds measure, as a nile, from one quarter to three- 
quarters of an inch, though they may he longer. Tliere is a certain 
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quantity of connective tissue contained mthin the fold, but usually 
there arc no distinctly dilated veins. The connective tissue is fre- 
quently the seat of inflammation, which, when it subsides, leaves more 
or less induration. In this way the soft, pliant character of the fold is 
more or less lost, so that it ultimately stands out prominently from the 
surface. In the intervals between neighbouring folds, follicular secre- 
tion collects, causing excoriation and dermatitis, which may spread 
to the whole of the peri-anal area. The lodgment of fecal matter 
between the folds also increases the irritation. 

Etiology. The most frequent primary cause of this redundancy of 
peri-anal skin is constipation. The over-stretching of the skin round 
the anal aperture, during the passage of a large and hard mass of 
feces, causes the normal rugee to be slightly torn, and thus opens up 
the path for septic infection. As a result of this, the redundant skin 
becomes inflamed and oederaatous. ^\^len the inflammation has sub- 
sided, the rugm do not contract to their former size and, in addition, lose 
some of their natural elasticity. This sequence of events is sometimes 
repeated with each subsequent constipated action of the bowels, and 
gradually leads to a marked increase in the size of one or more of the 
rugaj. Consequently, the crevices between adjacent ones are deeper 
and permit of an accumulation of follicular secretion therein. The 
secretion decomposes and causes additional irritation. In all case.s of 
constipation flatus is frequently voided and, wth it, often n small 
quantity of rectal mucus which lodges between and around the fokls 
and irritates them. F^ulent matter also readily lodges between 
them when they have attained a certain size, and thus becomes a source 
of irritation. Later on, the more or less constant irritation in the anal 
region from the above causes makes the patient frequently rub the 
part in order to allay the itching and discomfort. The rubbing still 
further congests the region and tends to increase the size of the folds 
of skin. 

Symptomatology. If not the seat of inflammation, the hjq^ertrophied 
rugaj, even when large, cause very little inconvenience beyond the 
difliciilty experienced in cleansing the anal region after defecation. 
At times there may be slight itching, especially after the passage of 
flatus. AVlien inflamed the constant smarting, irritation, and .swelling 
render sitting uncomfortable and walking painful. "Wlien the inflam- 
mation terminates in suppuration, the symptoms become those of a 
subcutaneous abscess. 
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Pathological Amitormj. In the earlier stages nothuig more than an 
enlargement of one or more of the normal lugro will be observed. On 
separating adjacent folds retained secretion or fascal matter will he 
found between them. '\Vhen this is wiped away the surface under it 
will be found to be red, glistening, and perhaps excoriated. Sometimes 
separating the rug® may cause tearing of the sldn between them. In 
the later stages the rug® wdll be found to be much larger and, when 
inflamed, codematous and glistening. The surrounding skin is thickened, 
and sometimes inflamed and excoriated in places, especially in the middle 
line posteriorly. Occasionally the surrounding skin is blanched, much 
of its natural pigmentation having quite disappeared. This blanching 
may also extend into the anal canal. In any stage of the existence 
of these folds, it will be frequently noticed that the external sphincter 
IS hj’pcrtrophied ; that there is a pronoimccd pecten band ; that both 
sphincters and the levatores ani arc in a state of irritability; and that 
the rectum is nearly alwaj's more or less distended with finn fcecc.s. 

Treatment. Constipation should receive careful attention. YTicn 
there arc not more than two or three enlarged nigco, they should be 
removed by scissors, the point of section being about one-eighth of an 
inch above the bottom of the sulcus. This will allow the sides of the 
wound to come together without causing contraction of the peri-anal 
skin, ‘\^'hou the folds are numerous, only two or three of the more 
prominent should be removed at first, lest contraction of the anal 
aperture should result. If, after these wounds have healed, tlicre is no 
tendency to contraction, additional ones may be removed, if thought 
necossaiy. In all cases, if the external sphincter be much lij’pcr- 
trophied or thickened, the pecten band should be carefully and com- 
pletely divided. 

Sliould an operation not be performed, tbe following method of 
treatment will be found useful. After thoroughly cleansing the region 
with warm water (wthout soap), the skin should be dried and then 
carefully wiped over with cotton wool which has been dipped in olive 
oil. By the use of the oil all the adherent secretion, as well ns any oint- 
ment that may have been previou.slv applied, can be completelj 
reinove<l. As soon us the clean-sing has been completed the following 
ointment should be smeared over the surface. 

IV 

Zinci oxidi 3 ii 

Linimenti camphor® r> •>' 

Ve.^lini 5 
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This ointment should be used as a nocturnal application, and 
during the day the following powder should be applied : 

Zinci oxidi 3 iii 

Pulv. camphor® 3 ii 

Pulv. amyli ad 3 ii 

In some instances the camphor is objectionable to the patient, in which 
case a corresponding quantity of starch should be added in place of it. 

(c) Dilated Deri-anal The superficial veins of the anal 

margin, forming the commimication betAveen the superior and inferior 
hjfimorrhoidal venous plexuses, occasionally become dilated, and 
involve the whole circumference of the anus. During a straining effort, 
when the veins are distended with blood, there ^vill be obser\'ed a 
subcutaneous, compressible, and more or less uniform swelling surround- 
ing the anal orifice, the skin being stretched but not cedematous. After 
the straining has ceased for a little while, the swelling almost completely 
subsides, leaving the sk-in round the anus loose and Tedundant, but not 
thfomi into distinct folds. There is no induration or excoriation of 
the redundant skin. 

JEtiohgy. The dilatation of the veins is due to straining during 
defffication, caused by hypertrophy and irritability of the sphincters. 
Repeated straining thus rendered necessary causes hypertrophy of the 
veins, while the spasmodic action of the sphincters impedes venous 
return, with the result that the walls of the veins become over- 
stretched and remain permanently dilated. 

Symptomatology. The mere dilatation of the peri-anal veins gives 
rise to little or no inconvenience, beyond the swelling and a feeling of 
fulness at the anus. Consequently the patient seldom seeks relief 
solely for this condition. His chief complaint is the constant difficulty 
experienced in defecation. Feeling that his bowels should be relieved, 
he cannot, even hy persistent straining, void the whole of the contents 
of the rectum, and is sometimes obliged to make several attempts 
before obtaining complete relief. Often he is driven to aid expulsion 
hy introducing a finger into the rectum. Much soreness and discomfort 
are generally complained of after the bowels have acted. There is 
also a dull aching sensation, together with a feeling of fulness in the 
aiuLs after an unsuccessful effort has been made to obtain an evacuation. 



1 2CS rOgT-GnADUAtE SURGERY 

Pathological Anatomy. 'Wlien the patient is not straining hut resting 
quietly on liis side, the anal skin is observed to be redundant and tlie 
anal orifice is firmly closed. 

When a straining effort is made, the patient being on his side, the 
amis boconics prominent ami is forced down to the level of, and in 
some instances beyond, the plane of the ischial tuberosities ; and tlicn 
the anal skin becomes oedematous, creating a distinct fulness round the 
wliolo circumference of the anal margin. The anal orifice is now seen 
to be firmly contracted, and to form the apex of a cone-like prominence. 
During the .straining effort, a small quantity of flatus and rectal mucus 
may escape, hut. on account of the spasmodic action of the sjihiiictcrs, 
solul fjocea are .seldom pas.sed. 

When the finger is introduced into the rectum the sjihinctcrs grip 
it tightly and impede its introduction. When the finger is full}* in- 
serted. tlie extent of the hypertrophy and thickening of the sphincters 
ami the jirescncc of the pecten band can be easily appreciated. The 
rectum will be found to be dilated, and often filled with a large quantity 
of firm frcccs as well as flatus, coiustituting the condition known as 
ballooning of tl c rectum. In women, the cbronic distension of tlic rectum 
caused by the spasmodic action of the spliinctcrs sometimes produces 
a Tcctocele. which should he looked for at tlie time of tlic examination. 

It must be borne in mind that e.xternal piles arc often comjilieatctl 
by the presence of internal piles, which should in all instnnce.s be 
carefully looked for. Even though internal jiile.s may have attained 
large size and have existed fora considerable time, they generally affonl 
no oxtenml indication of their pre.scncc, because jirotrusioii seldom 
occurs on account of the s])a.sinodic contraction of the sphincters and 
consequent narrowing of the anal orifice. Ilromorrhage, occurring 
during the period of difliculty in dcftecation, is an almost certain 
•sign that internal pile.s arc developing, and should be rcgardeil as 
an additional indication of their probable presence. The recognition of 
the prc.scnco of internal pjlc.s in these case.s is very important, becau'w*, 
after division of tlic e.vternal spliincter, the undue narrowing of the 
an.al canal will liavc been remcrlied and the obstacle to their prolapse 
removctl. Comscquciitly the patient, though relieved of the symptoms 
for which he .sought relief, will soon experience discomfort from the 
protrusion of the internal pile!?, and will have to undergo a second 
opcnition, which could liavc been ea.sily performed ns a part of the first- 

Treatment. The only method of treatment that will jicrinaneiitl' 
c ure this condition is an operation. "NMien, from any cnu«e, an operation 
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cannot "be performed, an injection of one ounce of olive oil at bed- 
time (to be retained all nigbt) will greatly facibtate defcecation. The * 
motions also should be kept soft by gentle aperients and by attention 
to diet. 

Operative Technique. Under the influence of a general anajsthetic. 
the pecten band and the external sphincter should be completely 
divided in the right posterior quadrant. The eSect of the division of 
the external sphincter is to suspend its action for the time being, and to 
bring about absorption of the induration between the muscular fibres. 
Shoidd an internal pile be present, it should be removed by b’gature. 
Finally, the anterior margin of the wound, made by dividing the 
external sphincter, should be treated in the {ollo^ving way. An incision, 
involving nothing but the skin, should be commenced three-eighths 
of an inch in front of the wound at the muco-cutaneous junction. 
From this point the incision should be carried outwards and backwards 
in a slightly curved direction, so as to end in tl\e outer extremity of the 
incision through the external sphincter. Tlie piece of skin thus mapped 
out, together vuth the corresponding piece of mucous membrane 
above it and the dilated veins under it, should bo included in a ligature 
and tightly strangulated. It is not absolutely necessary to remove this 
margin of the wound, but as it will, if left, become cedematous and fall 
into the wound, healing will be considerably delayed, and therefore 
time null be gained by its removal. The wound should be packed, to 
keep the edges apart, so that healing by granulation may be ensured. 

AVhen cicatrisation has taken place, it will be found that formed 
fajces can be easily passed without undue straining, and that the 
circiun-anal veins no longer become distended. If, after an interval 
of two or tliree months, it be found that the skin of the anal margin 
is inconveniently redundant, portions of it, together with the subjacent 
veins, should be removed. 

After-treatment. The details of the after-treatment are the same 
as those for internal piles (see page 128G). 


B. H^MORRHOroS OR IKTERNAL PILES 
A luemorrhoid, or internal pile as it is more commonly called, is a 
vascular tumour consisting chiefly of tortuous and dilated veins 
accompanying the branches of the superior haBniorrhoidal artery at 
their termination in the submucosa of the anal canal immediately 
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above IliUons trhite line. The dilated veins form clusters beneath the 
mucosa and are arranged parallel to one another around the circum- 
ference of the upper third of the anal canal and the lower inch or so of 
tlie rectum. 

Pathological Anafotag. Each hsemorrhoid consists of a central 
artery, a mass of thickened tortuous veins and a quantity of fibrous 
tissue. The patliologica! change that has taken place is partly h} 7 )er* 
trophic and partly fibrotic. Arteries, capillaries, and veins simul- 
taneously participate in the change. Tlie central artery’ is one of the 
terminal branches of the superior hrcmorrboidal artery’ and is usually 
greatly increased in size, its magnitude occasionally being a.*? great as 
that of the radial artery’ at the urtst. The venous elements are dilated, 
tliickened and tortuous branches of the venous tufts from which the 
rootlets of the superior hrcmorrhoidal vein arise and form the greater 
jiart of the bulk of the tumour. The dilatation does not always involve 
the entire circumference of the vein, as in simple varicosity*, more often 
consisting of saccular bulgings at one or more points. The naked-eye 
appearance of a dissected bmmorrhoid is that of a number of saccules 
communicating uith veins by mcaus of minute apertures, ^^'hcn the 
blood in a saccule coagulates, the clot becomes organised and is trans- 
formed into fibrous tissue, ^\^len a htemorrhoid has existed for a long 
time, and especially if it has been the scot of repeated attacks of 
inflammation, the veins ore usually* obliterated and the bulk of the 
tumour consists of fibrous tissue. 

The Number of Ilccmorrhoids ichich wag develop. Since a lircrnor- 
rhoidal tumour develops in connection with the veins accompany'ing 
the hranche.s of the superior hcemorrhoidal artery*, it follows that the 
number of hmmorrhoids that may develop in a given case is determiiu^d 
by the number of branches which the artery gives off. AVhen every 
po5.‘?iblc hmmorrhoid has been developed, for instance, os may* occur in 
an old-standing ca.se which has not been operated upon, there ore 
u-sually* seven present, four on the right side and three on the left. 
Tliis is due to the anatomical fact that the branch of the superior 
Iimmorrhoidal artery which is distributed to the right side of the 
rectum ultimately breaks up into four branches ; whereas that dis' 
tributed to the left .side of the rectum breaks up into three branches 
only’. 

In about 70 per cent of cases there arc only three or four hicmo- 
rrhoids present, and these are generally found to exist in different stages 
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of development. Even in cases of old standing which have not been 
subjected to operation, the full complement of seven haemorrhoids is 
seldom seen, because, at some time or another, one or more of them 
has sloughed as the result of spontaneoiK strangulation. 

The Mode of Distribution of the Arterial Supply to the Terminal 
Portion of the Rectum. The arterial supply of the lower portion of the 
rectum and of the greater part of the anal canal is derived from the 
superior hsemorrhoidal artery which is the terminal branch of the 
inferior mesenteric. The superior hsemorrhoidal, after emerging from 
the pelvic mesocolon and while situated upon the posterior surface of 
the rectum, divides into two main branches, one for distribution to the 
right side of the rectum and the other for distribution to the left side. 

The right superior hjEmorrhoidal artery, after having passed 
through the muscular coat, enters the submucous tissue and imme- 
diately divides into two primary branches, an anterior and a posterior 
primary branch. The anterior primary branch courses downwards 
towards the anal verge in the right anterior quadrant of the rectum, 
midway between the anterior and right points of the circumference, and 
finally breaks up into a meshwork of small vessels in the submucosa of 
the anal canal. This artery does not give ofi any secondary branch 
diuing its coume along the rectal wall. WTien the veins accompanying 
this branch become tortuous, dilated, and thickened they give rise to 
the right anterior primary bsemorrhoid which always remains discrete 
and never has any connection with any other hfcmorrhoid (fig. 630). 

The posterior jmmary branch passes downwards in the right posterior 
quadrant to terminate in an anal canal meshwork. During its course 
it gives off two secondary branches, an anterior and a posterior. The 
former proceeds towards the right point of the anal circumference 
along the line separating the right anterior from the right posterior 
quadrant. The latter passes dowTiwards in the middle line posteriorly. 
The veins accompanying the posterior primar}’ branch give rise to 
the right posterior primary haemorrhoid. Those accompanying the 
secondary branches give rise to the right and to the posterior secondary 
hferaorrhoid respectively (fig. C31), The right posterior primary 
liffimorrhoid, therefore, lias two satellites connected with it, viz. the 
right and the posterior secondary haimorrhoids. 

The left superior hsemorrhoidal artery, after perforating the muscular 
coat, passes downwards towards the anal margin along the line separa- 
ting the left anterior from the left posterior quadrant, the accompanying 
veirs giving rise to the left ptimary bacmoiThoid (fig. 630). This artery 
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«:jvcsoff two branches, an anteriorand a posterior. Tlie veins accompany- 
ing the former ^i%■e rise to the left anterior sewndary ha?morrlioid, and 
tho'C accompanying the latter form the left posterior secondary hiemo- 
rrhoiil (fig. 031 ). Tlie left primat}' hsemorrhoid may, therefore, have h\o 
.satelhtc.s. namely, the left anterior secondarj' and the left posterior 
.‘^econdarv ha}inorrhoid.s. The artery supplying the left anterior 
secondary htemorrhoid very’ rarely gives of! a small branch which Ls 
distributed to the middle line anteriorly. The veins accompanying it 
then give ri.se to a small anterior secondary hremorrhoid. 

The vein.s arise in a minute plexus located in the subimicosjv of 
that position of the anal canal, which is bounded below by Hilton’s 
white line, and above by the free edges of the valves of Jlorgagni 
(pectinate line). This zone is known as the pecten, so called by Stroud, 
an American anatomist, who imagined that it resembled a comb in 
appearance. 

When pathological changes take place in the hfomorrhoidal vessels, 
rendering thcni tortuous, dilated and thickened, those first affected 
are the larger or main branches. The smaller or secondary branches 
become involved later. Consequently the first vessels to undergo 
]>athological change arc those distributed (o) to the right anterior 
quadrant ; (6) to the right posterior quadrant ; and (c) to the left point 
in the anal ciTcumforcncc. Hence, haJinorrhoids resulting from changes 
in the above-mentioned vo.ssels may be spoken of as primary hnno- 
rrhoids. 

f'iniilarly hicmorrlioids developing in connection with the scconilarj' 
branches, namely, those distributed («) to the right point, (6) to the 
middle line posteriorly', (c) to the left jiosterior quadrant, and {d) to 
the left anterior quadrant, may be considered to be secondary 
hirworrhoids. 

The Position of Internal Ilantorrhouh in Pchtion to the Circuni- 
fereiicc of the Anal Canal. Since the anatomical distribution of the 
various branches of the sujierior hirmoiThoidal vessels is constant, each 
branch supplying a definite area of the circumference of the anal cana , 
it follows that the hremorrhoid.s which ilcvelop in connection with these 
ve."-els preserve an invariable position in relation to the circunifercna* 
of the anal canal. 

TJie jjriniary’ ha'morrhoid.s are three in number, and are alwa^ 
found to occupy’ the same relative position, namely (1) in the ng 
anterior quadrant ; (2) in the right posterior quadrant ; and (3) at t le 
left point in the circumference of the anal orifice. Acconlingly* thc=<^ 
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primary hrcmorrhoids arc recognised os the right anterior, the right pos- 
terior, and the left primary intcrnalhcemorrhoids (fig. 030). As mentioned 
above, these three hemorrhoids arc the first to be developed, a fact 
which is found to be amply borne out by clinical experience. The 
prc.«cnce of these three primarj' haimorrhoids is revealed in about 
70 per cent of the cases examined, so that it appears that this is the 
commonest combination (fig. 632). It docs not necessarily follow, 
liowcver, that the three hremorrlioids are in the same stage of 
development, so that if one of them has only reached tlie first 
stage, it might easily escape detection when an operation is being 
performed, unless specially looked for. 



II rurco 4 T Ttic .<541 Makast at Tve Riokt AATEaiok, the Itroiir 
I'orrnuoaAsn tii* Lerr I’niitAomi* A’fAtCjiwmfeiit'tcK. Suoht 
TkAcnojc CArsEs T«e fliM monitpc. 

The socondarj’ hasmorrhoids develop in connection with the primary, 
and arc practically ofishoots from them. The arterial branch which is 
distributed to the right anterior quadrant doe.s not give off a secondary 
oflshoot BO that a sccondarj' hfemorrhoid is never found to be associated 
with the riglit anterior primnrj* bfcmorrhoid. 'Ibc arterial branch 
distributed to the right posterior quadrant gives off two branclic.*? and, 
accordingly, two secondary piles arc developed in connection with the 
right posterior primarj- hicmorrhoid, namely (1) a hirrnorrhoid situated 
at the right point in the anal circumference, the right secondar}' 
hfcmorrhoid ; and (2) a haemorrhoid situated in the middle line 
posteriorly, the posterior secondarj* bremorrljoid. Similarly, two 
secondary ha>morrhoid.s arc developed in connection v-dth the left 
primary* hmmorrhoid. namely : ( 1 ) a luemorrhoid situated in the left 
posterior quadrant, the left posterior secondary Iicemorrhoid ; at’d 
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(2) a hasmorrhoid situated in the left anterior quadrant, the left anterior 
secondary hfemorrhoid (fig. 631). In connection with the latter, there 
rarely may develop a small anterior secondary hsemorrhoid. 

The secondary hjemorrhoids that may be present, therefore, are : 
(1) the right ; (2) the posterior ; (3) the left posterior ; (4) the left 
anterior ; and (5) very rarely the anterior. 

There are therefore seven or, in very rare instances, eight haemor- 
rhoids which may possibly be developed in any given case of 
haemorrhoids whose position in relation to the anal circumference is 
constant. Commencing at the middle line anteriorly and passing 
around the circumference in a direction opposite to that of the hands 
of a clock, these haemorrhoids are : 

(1) Anterior secondary (very rare). 

(2) Right anterior primary. 

(3) Right secondary. 

(4) Right posterior primary. 

(5) Posterior secondary. 

(0) Left posterior secondary. 

(7) Left primary. 

(8) Left anterior secondary. 

The secondary haemorrhoids arc, moreover, closely connected with 
the primary ii®morrhoi<ls from wliich they are developed. Thus, in 
instances in which all of the possible haemorrhoids are present, the 
follo^ving constant arrangement will invariably be found. The anterior 
haemorrhoid, when present, is usually connected with the left anterior 
above, but is separated from it by a definite sulcus below. 

The right anterior haemorrhoid is always unattached. 

The right haemorrhoid is practically coalesced with the right 
posterior, while the posterior, though separated from the right posterior 
by a sulcus below, is blended with it above. The left posterior hsmo- 
rrhoid is coalesced ivith the left, whereas the left anterior is separated 
by a shallow sulcus from it. By this arrangement it will be seen that, 
in those instances in which all of the possible hemorrhoids are present, 
they are formed into three groups, viz. : 

Group 1. The right anterior primary internal haemorrlioid. 

Grotip 2. The right posterior primary haemorrhoid ^vith its two 
satellites, the right and the posterior secondary haemo- 
rrhoids. 
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Group 3. Tlic loft priitiary hoomorrlioid with its two or rarely 
tlirec satellites, namely, the left posterior, tlie left 
anterior, and the anterior secondary hfeinorrhoifls. 

As a result of this natural «roupinjr, it is never necessary', wlica 
perfonninji the li"aturc operation, to apply more than three ligatures 
even when seven or eight internal hscmorrlioids arc present. The 
practical a<lvantages of bearing in mind tlic relative position of liEenio* 
rrhuids in rcganl to tlie circumference of the anal orifice arc twofold, 
namely : 

(I) One knows exactly where to look for the existing lifemorrhoids, 
and the risk of overlooking one uliich may be in an early stage of 
development is minimised. 

{2} It enables the observer to determine definitely u hcthcrsujtposccl 
jiost-opcrative recurrence is due to re-growth of luemorrhoids which 
have pre\iously been removed, or whether there has been subsequent 
development of hiemorrhoids which did not exist at the time of the 
previous operation ; for instance, if the rccor<l of tlic pjevions opemtioii 
Tc\cnls that tlie right anterior, the right posterior, and tlic left primary 
haimorrlioids (tlie u‘^u«l combination met with) had beenre moved, 
anti if. wlien the same patient presents himself several year.s afterwards 
on account of a recrudescence of .symptoms, it is revealed that the 
po.sterior and tlie left anterior secondary liceniorrhoicls are present, then 
it ia obvious that the primary lioimorrhoids that were removed at the 
previous operation liave not grown again, and that the now existing 
hcciuorrhoids did not exist at the time of that operation hut have 
developed since. 


STAOK.S IX TIIK DEVKLOr.MENT OF H/EMOIU’.nOIDS 
Hfcmorrhoid.s are progressive in development, and pass tliroiigh 
three distinct stages, namely: («) primnr}’ ; {b) intorincdiatc ; and 
(c) final. It doc.s not necessarily follow that all of tlic lucinorrlioids 
j)rc.‘'Cnt in a given case are in the same stage of dcvelojmicnt. In fact, 
tins very rarely hapjions. it being a common exjiericnce to find that, 
with the exception of very old-standing case.**, the three .stages 
re{)re.scnted. 

The Primary Staye. When seen at this stage the hcemorrhoid is 
small and c^ivered by healthy, unaltered mucnsii. Its presence cannot 
he recognised by digital e.X]i!onition of the anal c.anal on account of the 
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small size of the tumour and the compressibility of the dilated vessels. 
The tumour has not, at this stage, become sufficiently elongated to 
permit of it being protruded through the anal orifice during an expulsive 
effort, though it may be long enough to allow its lower extremity to 
become gripped by the sphincters. A hsemorrhoid in the primary 
stage of development bleeds readily, often profusely, whenever it 
becomes engaged in the grip of the sphincters because the mucous 
membrane covering it still preserves its delicate structure and has not 
yet become thickened and fibrosed through long-continued friction. 
The only symptom to which haemorrhoids at this stage of their historj' 
give rise is h(cmorrhage. Tliis is often profuse, and is repeated with 
each act of defecation. The blood passed is usually bright red in 
colour, a circumstance wliich no doubt has given rise to the idea that 
a liaemorrhoid in this stage of its existence is arterial in stnicture. 

The Intermediate Stage. On account of being constantly dragged 
upon by the action of the sphincters during defecation, hajmorrhoids 
become progressively elongated. When sufficiently elongated to permit 
of it being protruded tlirougli the anal orifice, it may be considered to 
have reached the second or intermediate stage of development. Con- 
comitantly with increase in length, the lucraorrhoid increases in bulk, 
partly from increased dilatation of the component vessels and partly 
from exudation into the areolar tissue between the vessels. On accoimt 
of repeated protrusion the mucosa becomes thickened, with the result 
that bleeding is less frequent and much less profuse than in the preced- 
ing stage. A characteristic feature with regard to protrusion in this stage 
is that the protmded hemorrhoid becomes spontaneously reduced as 
soon -as the expulsive effort has ceased or almost immediately after- 
wards. After reduction has been effected, protrusion does not recur 
until the next act of defecation. Owing to changes in the mucosa, the 
hsemorrhoid has lost some of its original bright red colour. The 
characteristic features of a haemorrhoid in the second or intermediate 
stage of development are : (1) bleeding is less frequent and less copious, 
several actions of the bowels often taking place without even a trhnal 
loss of blood ; and (2) protmsion through the anal orifice occurs ^vith 
every’ act of defrocation, but the protruded mass is spontanriously 
reducible as soon as the expulsive effort ceases and does not recur 
except during defecation. 

AVhen hremorrhoids have reached this stage of development tlieir 
pre.sence can readily be detected by the exanrining finger, as a thickened 
longitudinal fold, especially if the finger be rotated upon its axis at the 
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j)oints of the circumference of the anal orifice where the hremorrhoids 
are normally situated. A hxmorrhoid in this stage can also be seen to 
protrude through the anal orifice when the patient forcibly 8trau\s dovm. 

The Final Stage. Thi.s stage is considered to have been reached 
when protnLsion is pronounced, is continuous, and does not spontane- 
ously become reduced. It becomes necessary to reduce the protnision 
manually after each act of deffecation. Even after manual reduction 
bas been eilcctcd, recurrence of the protrusion takes place on slight 
provocation, saich as voiding flatus, coughing, sneezing, walking or 
standing for any length of time. The mucosa, from constant rubbing 
against clothing, becomes thickene<l and tough. In colour the Iircrao- 
rrhoid has assumed a purplish hue- Bleeding seldom occurs owing to 
the thickened mucosa. ‘ Wljcn bleeding occurs from hsemorrhoids 
which have apparently reached the final stage, it is cither due to 
traumatism or to one or more of the lucmorrhoids not having pro- 
gressed beyond the primary or intermediate stages. 

Tlic recognition that there arc three lUstinct stages in the develop- 
ment of a hcciuoTthoid is of considerable practical importance, because, 
in any given example, it is exceptional to find that all of the htemo* 
rrhoids have reached the same stage. In fact, it is not uncommon to 
find that whereas one hremorrhoid lias reached the final stage, a second 
may only come into view when the patient forcibly strains domi j and 
a third may not be capable of being protruded at all, and cannot be 
recognised during a digital exjilomtion. Sucli a hicniorrhoid may still 
cxi.st in the primary stage of development, is probably the cause of the 
bleeding complained of, and may be overlooked during the performance 
of an operation. Consequently, under such circumstances, if the obvious 
hremorrhoids only are removetl, while one, still in an early phase of 
development, is left behind, haemorrhage, one of the chief symptoms 
for which an operation for hwmorrlioids is undertaken, may recur after 
an inter\’al of a few weeks or months. 

JEtiology. Haemorrhoids occur most frequently during the fourth 
and fifth decades of life. It has been estimated that about 70 per cent 
of individuals who have attained the age of forty years suffer from 
hremorrhoids to some extent, but only in a small proportion arc they 
sufficiently pronounced to require surgical treatment. 51en ore affected 
nearly three times as frequently os women. Swlentary occupation* 
appear to predispose to hiemorrhoidal formation, though on the other 
hand laborious work invohdng great straining is a jiotent factor. 
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The most important setiological factor in the production of hserao- 
rrhoids is habitual constipation. The greater prevalence of hasmorrhoids 
in the male sex is most probably due to the fact that men, by reason 
of their occupations, necessitating an early departure from home, are 
less able to devote attention to daily defecation than the opposite sex. 
It is obvious that a man who is obliged to take a journey to his work, 
at an early hour in the morning, must often be obliged to leave home 
before an evacuation has taken place. The result is that the rectum is 
frequently converted into a temporary reservoir in which the longer the 
faeces remain the harder the mass becomes from absorption of moisture. 
Consequently, prolonged straining is often necessary in order to expel 
the contents of the rectum when an opportunity offers. The straining 
necessary to expel hardened masses of feces must have considerable 
influence in the production of a dilated and varicose condition of the 
haemorrhoidal veins. Those who suffer from haemorrhoids nearly 
always give a history of constipation or diarrhcea. In England habitual 
constipation almost invariably precedes their appearance, but in 
tropical countries dianhoea is often an exciting cause. 

Heredity appears to exert considerable influence in the tendency to 
haemorrhoid formation in young persons. "^Mien haemorrhoids develop 
under the age of thirty years enquiry often elicits the fact that both 
parents have been operated upon for haemorrhoids. Pressure upon the 
inferior mesenteric veins, such as that exerted by the gravid uterus or 
tumours of the uterus, and the repeated straining during micturition 
associated with an enlarged prostate or stricture of the urethra, cause 
engorgement of the hjEmonhoidal veins with the result that haomo- 
rrhoids are formed. 

Effect of the Presence of Uwinorrlmds uj)on the Tissues of the Anal 
Canal. Varicose veins in any situation lead to passive congestion in 
the tissues from whence they arise. The passive congestion thus 
engendered ultimately results in fibrous induration. Evidence of such 
induration as a sequela to passive congestion is well exemplified in the 
case of the indurated zone in the neighbourhood of a varicose ulcer of 
the leg. Similar induration ensues in the submucosa of the anal canal 
as a result of hremorrhoids. 

The branches of the superior haemorrhoidal veins arise in a minute 
Capillary plexus situated in the submucosa of that portion of the anal 
canal kno^\Ti as the peclen, which is boimded below by Hilton's white 
line, and above by the free edges of the Morgagnian valves constituting 
the so-called pectinate line. MTien these vessels have undergone 
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varicose changes, the plexus becomes the scat of passive congestion, 
with the result that a deposit of fibrous tissue occurs in the submucosa 
of the pecten. The fibrous deposit tabes the form of a circular band, 
var}-ing in thickness and density, completely surrounding the lower 
part of the anal canal, and -wbich is situated between the mucous mem- 
brane and the external sjihinctcr muscle. In well-marked instances, the 
hand of fibrous tissue can be distinctly felt to encircle the anal canal, 
and gives the impression to the examining finger such as would be 
obtained if a nibbcr umbrella ring had been inserted beneath the skin 
at the anal margin. I have named this deposit of fibrous fissue wliiclt 
circularly disposed in the subnmeosa of the pecten the jMiclcn Ixinil (see 
fig. 034). The pecten band does not exist in the healthy anal canal. It is 
purely pathological in origin. It is duo to passive congestion engendered 
cither by the varicose condition of the superior limmorrhoidal veins or 
possibly in some measure to impediment to venous return as a result 
of liabitual pressure upon the hrcmorrhoidal veins by a mass of heccs 
in the clironically constipated. The band varies both in thickness and 
in density. It limits tlic expansibility of t)ic anal orifice just as cfTec* 
tivcly ns would a piece of wbipcord if tied loosely round tlie anal 
orifice. In ne.ariy all case of liremorrboids, two characteristic symptoms 
due to the presence of the pecten band manifest themselves, apart 
from those due to the bociuorrhoKls tUcmsclvcs. One of these is didi- 
culty in obtaining complete emptying of the rectum during defmoation. 
and the other is a diminished size in the calibre of the faecal mass 
cv.icuated, tlie motions being generally voided in sliort pieces about 
the size of an ordinary index finger and ta|>erlng off at one end. Roth 
of the«c symptoms are due solely to the presence of the pecten band 
and both of tliem disappear after the band has been completely cat 
tlirough (pertonotomy). 

The limiting cfiect of tlie |>ecten band upon tlie degree of e.xpaii'^i* 
bility of the external sphincter muscle is responsible for the strammg 
at stool in order to pass « formed motion and also for stn^ngul-^tion of 
the hremorrhoids which sometimes occurs when they have been forcibl) 
protruded through the anal orifice. Such .stranguhition is usually 
considered to be due to spa-unwlic contraction of the e.xteriial sphincter 
under the .stinmlus of painful protnusimi, but it is evidently not due to 
muscular constriction Wcause a nm«clc is incapable of kccjiing up 
tonic contraction for an indefinite j>ericKl without relaxing* Tlic con- 
striction is due to tlie unyielding iiectcn band just in tlie same wa} 
the rigid margin of the entrance to the femoral canal constricts ic 
portion of intestine or omentum wliieb has been forced into it. 
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TBEATMEKT 

TVlien hjBinorrlioids begin to make their appearance, their sub- 
sequent course is progressive. If untreated they progressively pass 
through the three stages of development. This is, in large measure, 
due to the traction exerted upon the hsemorrhoidal tumours by the 
sphincters during the act of defsecation. A great deal, however, can 
he done to retard progressive development by judicious paUialive 
treatment. Constipation should be combated by means of suitable 
mild aperients so as to render the motions soft and capable of being 
voided without undue straining. Drastic purgatives should he avoided. 
Protruded hffltnorrhoidal masses should be returned into the rectum 
with the least -possible delay. For this purpose the patient should be 
instructed to pass his index finger, encased in a rubber finger-stall, into 
the anal canal immediately after an action of the bowels, so as to ensure 
that the hemorrhoids are pushed well up beyond the grip of the 
sphincters. Even in those instances in which protrusion of the hremo- 
rrhoids has not yet occurred, it is a good plan to instruct the patient to 
pass his finger, smeared with ointment or other lubricant, into the anal 
canal both before and after an action of the bowels for the following 
reasons : first, the lubrication of the surface of the anal canal ensures 
the transit of the faecal masses with a pitnimuTn of friction, and con- 
sequently there is less likelihood of existing hapmorrhoids being forced 
do^vn into the grip of the sphincters ; secondly, the passage of the 
finger after defecation ensures that any hsemorrhoid which may have 
been forced down is disengaged from the sphincterio grip. Palliative 
treatment of this kind, if conscientiously carried out, is often successful 
in retarding progress through the stages and, therefore, an operation 
may never become necessary. In a certain proportion of cases, how- 
ever, palliative treatment is of little avail, and sooner or later operative 
interference becomes ine\itable. 

Indications for Operation. It is quite erroneous to assume that 
eveiy case, in which the sjTijptoms indicative of hamorrhoids are 
present, needs operative interference. It often happens that such 
symptoms completely subside after a few days’ rest in bed, together 
with due attention to diet, and may not be repeated for many months 
or even years. In such cases it is obviously unnecessary to recommend 
an operation. MTien, however, attacks recur at frequent intervals and 
the symptoms become more pronounced with each successive attack, 
the question of early operative intaference necessarily arises. There 

TOL. 1. — 2 T 
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arc only t;ro reasons /or carrying out an operation /or the removal 
of hfcmorrhoub, namely : (!) copious and recurring bleeding, and 
(2) uncontrollable protrusion. 

Bleeding. Slight and occasional bleeding is not of much moment, 
but when a patient loses considerable quantities of blood at ever)’ 
action of the bowels, his general health soon begins to suffer, lie 
becomes obviously anreinic and the anmmia is progressive. Under such 
circumstances the sooner an operation is undertaken the better it will 
be. It is a mistake, as is so often done, to regard the existence of 
ana?mia as a contra-indication to operation, because tbe antemia is 
being produced by daily losses of blood and consequently it will pro- 
gress so long as the bleeding is permitted to recur. It is time enough to 
adopt measures for combating the anromia after the operation has been 
performed and tbe leak has been stopped. 

Protrusion. So long as the protrusion is amenable to reduction, and 
docs not recur until tbe next act of defecation, it is only a nuisance 
and can bo tolerated. ‘When, however, tbe protrusion recurs almost 
immediately after reduction, after slight exertion such as walking or 
standing, or during slight expulsive efforts, such as voiding flatus or 
during micturition, the disability becomes a menace to health because 
it prevents the patient from taking sufficient exercise. Moreover, it 
may prevent him from following his occupation if of an active kind* 
^^'hen, therefore, a patient is losing blood daily and liis existence has 
become unendurable on account of recurring protrusion, an operation 
should ho recommended without hesitation. 


Selection of an Ogcralion. Many operations have been devised from 
time to time for the cure of hjcmoirhoids. Those most cominonlv 
practised are: ( 1 ) ligature operations; (2) operations by c.xcision of 
the hccmorrlioidnl tumours ; and (3) operations by mean-s of the clamp 
and cautery. Each of these methods liave their advocate.^, and it does 
not appear to matter much wliicli particular method be adopted, 
provided that the operation is performed eflicicntly. Some lucthorls, 
notably AVhitchcad’s of excising the pile-bearing area, entail the loss 
of a considerable quantity of bloo<], so that it would be unwise to select 
such aii operation for a patient who had been rcducetl to a condition of 
pronormcetl aiio'mia on account of daily copious losses of blood. 

An operation undertaken for the cure of hicrnorrhoids should 1^ 
miiformly succcs.sful. There should be no faihucs attributable to the 
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operation. The operation may be regarded as having failed in its 
purpose if (1) the symptoms, for the reKef of which it was undertaken, 
persist or return within a period of three or four years ; or (2) if 
sjTnptoms which did not exist prior to the operation develop imme- 
diately aftenvards. Failure is due to two causes ; (1) faulty operation 
technique, and (2) sequels due to the operation itself, and therefore 
out of the control of the surgeon. Tlie first can be remedied by experi- 
ence, but the second can only be remedied by discarding that particular 
operation. Should, therefore, a method of operating be followed by 
even a small percentage (2 or 3 per cent) of recurrences, the method 
should be considered to be bad and should not be practised. 

The operation by ligature (Salmon’s operation), or some modifica- 
tion of it, gives the best results, and is recommended in preference to 
all others. 

Preparation before Operation. Careful pre-operative preparation is 
essential. It is a mistake to think that, because the operation for 
hsemorrhoids is a comparatively simple one, little care need be exercised 
in this respect. The preparation should extend over two days, during 
which period the patient should be kept in bed and given a light diet. 
Smoking, especially cigarette smoking, should not be permitted as it 
creates irritability of the pharynx and larynx, with the result that 
after an ansesthetic there is a good deal of mucus secretion, necessitating 
coughing. The act of coughing is felt in the perineum and causes 
unnecessary pain. The colon should be tborougbly emptied by means 
of efficient purgatives and by lavage. Castor oil should never be 
administered prior to rectal operations because it is often followed by 
isecal impaction. The best results are obta’med by the administration 
of a pill consisting of 

Calomel gr. i 

Extract! colocynthidis co. grs. iii 

Extract! hyoscyami gr. i 

at bedtime, followed by a saline draught on the following morning. 
The following scheme of preparation is foxmd to be very satisfactory : 

First Bay. The patient is kept in bed on a light diet ; neither 
smoking nor alcohol is permitted. At bedtime an aperient is 
administered. 

Second Bay. Early in the morning a Seidlitz powder or an equivalent 
saline is given followed by a cup of hot tea. After the bowels have 
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acted, a plain \vater enema (U pints at a tempetature of 70® F.) sUould 
be administered. Light diet is allowed. The patient should remain 
in bed. A plain water colon wash-out is given before the patient retires 
to sleep. 

Third Day. (Day of operation.) If the wash-out on the previous 
evening lias been satisfactor}' there is no need to repeat it. The 
perineum should bo carefully cleaned with soap and water and then a 
solution of picric acid should be applied to the surface. It is not 
nccc‘:sary to shave the peri-anal skin, unless it happens to be abnorm- 
ally hirsute. A sterile dressing is then applied and kept in position 
by a suitable bandage. 

Yo food of any kind is to be given during the four hoiirs preceding 
tlic operation, nor is smoking to be permitted. 

Choke oj Ancrsthelk. This, of course, should be left to the nna»- 
thetist. Nowadays he has several methods to clioose from. One of 
the most satisfactorj* is intrathecal percaine, because the antestbesia 
of the perineal region persists for five or six hours aftcro’ards. Should 
this be the chosen method, a hj'podcrmic injection of oninopon, i gT'» 
and scopolamine, jlxt gr., is given half an hour before the time arranged 
for the operation. At the expiration of half an hour § cc. of 1/200 
solution of percaine is introduced intmthccally. 

Infilrume]it.‘( Dcqmr&J. Scalpel 1, Salmon’s scissors 1, hfomorrhoida! 
forceps (Author’s pattern) 3, Koclicr’s forceps 3, pressure forceps 1, 
and a reel of No. IG plaited silk. 

Technique oJ iheAulhor's Modification of Sahnons Ligature 0 }icralion. 
First Stage. The patient is place<l in the right lateral and senii-pronc 
position. In order to ensure that on operation for limmorrhokls slmll 
he successful it is essential that complete exposure of all of the existing 
haimorrhoids is obtained. Hicmorrhoids arc usually e.xposed to '’le'' 
by means of forcible stretching (divulsion) of the e.xternal sphincter 
muscle. Stretching the external spliinctcr is supposed to be neccssan 
because it is said not to relax even when the patient is deeply awes* 
thetised. It is, however, unreasonable to suppose that the externa 
sphincter differs from the remaining 519 voluntary muscles of 
human body in its reaction to amesthesia. As a matter of fact itisjn^t 
ns susceptible to anaistbe.Ma ns any of the others, but it is incapable o 
becoming relaxed on account of tbc constricting effect of tiic pcctcu 
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band, ^^^len the pecten band bas been divided it is found that the 
external sphincter relaxes under the infiuence of anaesthesia just like 
any other voluntary muscle. It is not possible to stretch the pecten 
band. Consequently, if forcible dilatation of the anus is resorted to, 
the band is torn. As a result, blood is extravasated in the tissues, and 
eventually becomes converted into fibrous tissue. On account of the 
blood suffusion, an imperfect exposure of the existing ha3raorrhoids is 
obtained. In order, therefore, to obtain satisfactory exposure of all 
existing hsemorrhoids the pecten band should be divided with the 
knife. To do this, the index finger of the left hand is passed into the 
anal canal as far as the second interphalangeal joint and flexed so as 
to evert the anal margin. A short linear radiating incision is made 
through the muco-cutaneous junction. The pecten band, which is 
quite superficial, is exposed and recognised by its pearl-white appear- 
ance (see fig. G34). The incision is carried through the band until the 
muscular fibres of the external sphincter arc exposed, but on no account 
should they be divided. As soon as the division of the pecten band has 
been completed, the external sphincter becomes completely relaxed. 

Second Stage. The skin of the anal margin is seized by Kocher’s 
forceps at the points of the circumference corresponding to the position 
of the primary hjcmorrhoids, viz., midway bct\veen the anterior and 
the right points, midway between the right and the posterior points, 
and at the left point. Slight traction upon these forceps at once brings 
the primary hsemorrhoids, together with their satellites if any, into 
view, thus ensuring that none remains undiscovered (see fig. 632). 

Third Stage. The haemorrhoidal forceps are now placed upon the 
exposed haemorrhoids. The right anterior primary hamorrhoid has no 
satellites and extends higher up than the others, so that it needs a pair 
of forceps to itself. The right posterior primary haemorrhoid is next 
dealt with. It should he remembered that tvi'o secondary hemorrhoids 
are developed with this one, so that when present they should be 
included in the forceps. Finally, the left primary hemorrhoid is 
similarly dealt with together with the seoondaiy’ hsemorrhoids which 
develop in connection with it. 

It ^\^1I be observed that even when the full complement of seven 
haemorrhoids are present, they can be manipulated into three groups 
so that only three ligatures need be used. 

Fourth Stage. A V-shaped flap of tbe skin of the anus is dissected 
up at the base of each primarj' haemorrhoid, the extremities of tbe 
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V extending to but not bej’ond the muco-cutaneous junction. A 
ligature is then placed under the flap, carried round the htemonlioiil 
and tied above tlie end of the hajmorrhoidal forceps ns tightly as 
j)Ossiblc (fig. 633). The right anterior hrcmorrhoid is dealt with first, 
then the right ]iosteTior, and the left last. 

Fifth Stage. The index finger is passed into the anal canal in order 
to free the lumen which has been soracwliat constricted from the 
application of the three ligature.^. The lower end of the hrcmorrhoid 
should not be cut away because by doing so blood escapes from the 
cut surface causing the pedicle of the hairaorrhoid to shrink so that it 
may slip through the loop of the ligature, thereby giving rise to sorloii.'! 
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primary lucmorrhage. Moreover, even if the stump of the haemorrhoid 
does not actually slip through the loop of the ligature it shrinks to a 
certain e.xtont and then strangulation by the ligature is not complete. 
When, therefore, the slough ultimately separates, a central viable 
portion of the pedicle is left behind. This, in the course of time, 
increases in size and fornw a small fibrous polj’juis which, later on, 
gives ri'Mj to further trouble. I'inally, the Btrangulatc<l hoemorrhoids 
are thoroughly cleansed by washing with an antiseptic solution and 
then returned into the rectum. A small piece of cotton wool soaked 
in the antiseptic solution is placed in the jKJctcnotoniy wouml to 
prevent the edges from adhering together. 

Aflcr-trcatmcut. Upon the manner in which after-treatment i** 
cnrric<l out dejKjnds much of the success of the o]>eration. A good 
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operation may lie completely spoiled by neglect in carrying out the 
details of after-care. An operation for hamorrhoids is often attended 
by a considerable amount of after-pain, which is much more pro- 
nounced when the sphincters have been forcibly stretched. There is 
no doubt whatever that exposure of the existing heemorrhoids by 
pectenotomy has diminished the severity of the after-pain considerablj'. 
After-pain increases in severity during the first six hours, after which 
period it gradually subsides and finally disappears at the expiration 
of about twenty hours after the operation. Should the patient, how- 
ever, become very restless the pain may be kept up indefinitely. It is 
important, therefore, that steps should be taken to relieve pain as soon 
as possible. For this purpose a hypodermic injection of J grain of 
morphia should be given as soon as the patient shows signs of being 
conscious of pain. A sedative mixture containing opium should then 
be given at definite interv’als with the object of relieving pain and 
preventing the bowels from acting too soon. 

The following prescription will be found to be useful for this 
purpose : 

R/ 

Liquor ammonii acetatis m. xxx 
Tinct, catechu m. xx 

Tinct. opii m. x 

Tinct. cardamon co. 3. i 

Spirit chloroforrai m. x 

Ex. aqua, cinnamomi ad 3. i 

The first dose of this mixture should be given four hours after the 
hypodermic injection and repeated at the following intervals : 
Every 4 hours during the first 24 hours, every 6 hours during the 
second 24 hours, and then every 8 hours until bedtime on the fourth 
day {the day of operation being the first), when an aperient is 
administered. 

On the morning of the fifth day, a strong dose of sulphate of 
magnesia or a Seidlitz powder is given to ensure a satisfactory move- 
ment of the bowels. Unless the aperient is strong enough to produce 
a fluid evacuation, the process of defax;ation will be extremely painful, 
and the patient will be inclined to refrain from allowing the bowels to 
act in future, with the probable result that an impaction of fieces will 
ensue. Throughout the remainder of the after-treatment a mild 
aperient should be given every nigbt to ensure a free action of the 
bowels taking place every day. 
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On the ninth or tenth day after the operation, the hfcmorrhoid- 
slongliR peparate. Tlicse usually become detached quite painlessly 
without bleeding and are voided %vith the ficces. In the event of a 
slough remaining adherent it can readily be detached by slight traction. 
On the twelftli day after the operation, the index finger should be 
introduced into the anal canal primarily in order to ascertain whether 
all of the sloughs have separated, and secondarily for the purpose of 
smootliing out the granulating siirfnce.s resulting from the separation 
of the slouglis. The digital exploration must be carried out every day 
until the wounds have healed, an event which takes place on the 
nineteenth day, on an average. The object of the introtluction of the 
finger into the anal canal is to prevent tlic granulating surfaces adhering 
together and so leading to stenosis. The patient may be allowed out 
of bed on the fifteenth day, and on the nineteenth day he is allowed to 
proceed to his home. 

Diet Durin/j the Af(er-(reatmcnL During the first four days, whilst 
the bowels arc being confined, tbc diet should consist chiefly of fluids, 
e.g. tea, milk and soda, beef tea, jellies, Bengor’s and toast. Xo meat 
or vegetable.^ should be allowed during that period. As soon as the 
bowels have acted freely on the morning of the fifth day, ordinary diet 
may be rcsumc<l. 

Change of Dressings. All external dressings must be changed every 
morning and evening and, in addition, alter each action of the boweK 
The peri-anal .skin should be carefully cleansed before fresh dressings 
are applied. The pledget of cotton wool, which was inserted into the 
pcctcnotoniy wemnd, need not be extracted since it will come away 
when the bowels act. 


Miciiirition After Oj^rration. After an operation for liffinorrhoids, 
spasm of the .sphincter muscle of the urinary bladder and also of the 
rcoto-urcthralis muscle ]>prsists for about twenty hours. During thw 
|)oriod, therefore, the jutient should not attcmjit to pass urine; if he 
docs he will in all probability not Imj able to void it, and the stniming 
during the attempt is apt to prolong the spasm so that catlietcriw- 
tion beconie.s necessary. During the twenty-hour period, therefore, it is 
important that the patient should not lx* allowed much fluid to drink. 
At the expiration of twenty hours, the spasm nill have p.i-s.sed off, an 
it will he po«sible to void urine naturally, more e.spcclally if the erect 
posture is adopted for the pur{»ose. 
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Recurrence After Operation. U a liEemorrlioid lias been completely 
removed it cannot possibly recur. Should a patient who has undergone 
an operation for hjemorrhoids develop symptoms indicating their 
presence at a future date, one of two things has probably happened : 
either the haemorrhoids which existed at the time of the operation were 
not completely removed, or others have subsequently developed which 
were non-existent at the time of the operation. It appears that a 
great deal depends upon the age of the patient when he is operated 
upon. Thus, if an operation becomes necessary before the patient has 
attained the age of 30 years he may not by that time have developed 
all of the haemorrhoids that are liable to be formed. Since it is only 
possible to remove hsemorrhoids that exist, others which do not exist 
may subsequently develop after an interval of from 10 to 15 years. 
If, however, a patient has attained the age of 40 years before requiring 
an operation, at that time of life all of the hEemorrhoids that are likely 
to develop will be present, so that if they are efficiently removed a 
second operation will never be necessary. It appears, therefore, from 
the above observations, that an operation for hferaorrhoids in a patient 
under SO years of age confers immunity for 10 to J 6 years only, whereas 
it ensures a permanent cure if performed upon an individual over 
40 years of age, provided always that the operation has been efficiently 
performed. 

This rule is not peculiar to operations performed by the ligature 
methods. It holds good for Whitehead’s operation, which aims at 
removing the whole of the luemorrhoid-bearing area. 

Complications After an Operation for Hcemorrhoids. Haemorrhage 
may occur from cutaneous vessels, in which case it soon becomes 
evident because the blood soaks through the dressings. When the 
bleeding takes place ■within the rectum, however, such as may happen 
when a ligature slips off a pedicle w'hcn the lower part of a haemorrhoid 
has been removed, the colon may become filled ■^dth blood before any 
outward signs of bleeding manifest themselves. The gradual onset of 
restlessness with pallor and a tendency to syncope, with perhaps cramps 
in the lower extremities, and especially if colickj' pain in the abdomen 
ensues, and there is a desire to evacuate the contents of the rectum, these 
are indications that point definitely to occult bleeding. Smce a patient 
may easily bleed to death from this form of hfemorrhage it is necessary 
that the bleeding should be arrested as quickly as possible. The most 
effective way of stopping bleeding into the rectum from the superior 
htemorrhoidal vessels is to introduce a vulcanite tube into the rectum 
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for three or four inches and leave it there for forty-eight hours. Tlie 
tube permits blood and gas to escape so that when the rectum 
contracts upon it the bleeding is arrested by compression of the 
vessels. 

lictcntion of Urine. This complication can be prevented by insisting 
upon the patient emptying his bladder immediately before the opera- 
tion, and by limiting as much as possible the quantity of fluid taken 
during the ensuing twenty-four hours. 

Reflex irritation may induce a desire to micturate within an hour 
or so after operation, but should the attempt be made it will usually 
fail and the vesical irritability will be considerably aggravated. Should 
a patient not be able to void urine in the recumbent position he should 
he allowed to stand up and micturate in the usual way. Spasm of the 
sphincter vesiem generally subsides after twenty or twenty-four hours 
so that if no attempt is made to void urine until after that period 
micturition will take place normally. Should the retention persist 
^ cc. of pituitor)* e.xtract administered subcutaneously is often effica- 
cious. As a last resort a catheter should be passed xmder strict aseptic 
conditions. 

jrarrorrinp of ihe of the Anal Conal. YThen or mete 

haMnorrhoids have been removed there is a tendency to constriction 
of the lumen of the upper part of the anal canal, about 1 J inchc.s above 
the anal verge, if the granulating surfaces, left after the separation of 
the sloughs, arc allowed to heal in o horizontal direction. It is imjior- 
tant, therefore, that the index finger should be passed daily from the 
twelfth day until the wounds have quite healed. As a result of the 
daily digitation the wounds heal from above downwards instc.id of 
laterally, and consequently narrowing of the lumen cannot take place. 
It sometimes happens that wlicn the finger is inserted into the ana! 
canal the patient retracts the rectum to such an extent that the 
upper extremities of the granulating surfaces cannot be reacheih 
Under such circumstances a bougie should bo passed to ensure that 
dilatation is carried well above the upj>cr margins of the granulating 
surfaces. 

Slriclurc of the Anus sometimes results from cxce.ssivo removal of 
anal skin. ^Yhcn healing of the granulating surfaces has been com- 
pleted, it m.ay he found that expansion of the anal orifice has become 
so limited that the index finger cannot be passed into the anal cana . 
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The condition is best treated by completely dividing the external 
sphincter muscle in the right posterior quadrant, and keeping the 
edges apart throughout the healing process by careful packing with 
cotton wool. The resulting scar will be broad, and in most cases is 
equivalent to increasing the circumference of the anal orifice from 
J to ^ inch. 



CIIArTER II 

A^.\h Fissure 

A FISSURE is n fcinall, more or less superficial ulcer, situated at the 
anal margin, usually at the bottom of the cleft between the mgte which 
the anal orifice exhibits as the result of the tonic contraction of the ex- 
tcrnal sphincter muscle. The ulcer is, as a rule, pear-shaped or triangid.ir 
in form and extends upwmtls in the longitudinal axis of the anal canal 
for half or two-thirds of an inch. The apex of the ulcer is iisuallv 
situated at the level of the lower border of the internal sphincter. The 
broad portion of the ulcer extends down as far as the anal verge, The 
ulcer varies in depth in dinerent instances ; in some, tlie floor consists 
of the partially tom-through mucous membrane, whereas, in others, 
It consists of submucous connective tissue. ^Vhen the ulcer is of long 
standing, the base consists of fibrous tissue which is the exposed 
pecten band. ^ The margins of the ulcer are well defined and are 
re^uar m outline. On account of the contraction of the external 
sphincter the lateral margins of the ulcer overlap the floor so that its 
extent cannot be estimated unless the margins arc separated. At flie 
lower border of the ulcer there is sometimes a small tag of skin, the 
so-called senlincl pile, which is supposed to indicate that the origin of 
a fissure is due to a toni-do\ni anal valve. 

A fissure luay be located at any point in the anal circumference, 
but in the majority of instances the lesion udll be found on the posterior 
margin of the anus in the middle line or just to one or other side of it. 


AETIOLOGY 

Chronic constipation is the potential cause of anal fissure. As a 
result of constipation the rectum is habitually loaded irith frccos 
uhich become hardened from absorption of moisture. So long as the 
anal orifice c.xpand3 naturally during the dcfiecatory act hardcnwl 
f^es can be voided without inflicting injury ujwn the anal margin. 
.1 s a result, however, of long continued pressure upon the hemorrhoidal 
1292 
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veins by solid masses of f«ces, passive congestion of the capillary 
plexus in the submucosa of tlie pecten leads to the formation of a 
fibrous ring surrounding the lower part of the anal canal (the pecten 
band) which narrows the anal orifice and necessitates straining at stool. 
A vicions circle is thus established, the fibrosis extending until the 
mucosa of the pecten and the integument of the anal canal below 
Hilton’s white line become adherent to the underljung tissues. The 
anal orifice being no longer capable of normal expansion during the 
passage of a mass of formed fteces is apt to split and give rise to a crack 
or fissure. The greatest strain is tliro^m upon the posterior margin of 
the anal orifice and consequently the resulting fissure is most commonly 
found to be situated at or near the middle line posteriorly. 

Ball of Dublin attributes the formation of a fissure to the tearing 
do^vn of the lateral attachments of one of the valves of Morgagni. In 
support of this he points out that the torn-doum valve is situated at 
the lower extremity of the fissure constituting the so-called sentinel 
inle. There is no doubt whatever that a fissure may he produced in 
this way, but as the presence of a sentinel pile is observed in a very 
small (7 per cent) number of cases, the tearing down of a Morgagnian 
valve cannot be regarded as a common cause. 

In addition to the constipated habit, the following may be regarded 
as possible causes of anal fissure, viz., congenital narrowing of the 
anal orifice, hypertrophied anal papillae, uterine enlargements and 
displacements, pelvic inflammations, syphilis, and tubercle. 

Anal fissure may be regarded as a disease of adult life, children 
very rarely suffering from it, except in cases of congenital syphilis. It 
is foimd to be much more prevalent in those who lead sedentary lives 
than among those whose occupation is of an active nature. 


SYSIMOilATOLOGY 

The sjTnptoms indicating the presence of an anal fissure are in 
nearly all cases well marked and characteristic. They are expressed 
by pain, both local and reflex, by spasm of the muscles controlling 
the lower portion of the rectum, and by alteration in the size of the 
motion passed. To these may be added the occasional loss of blood at 
stool. 

Pain is generally well marked and may be considered to be the 
most definite symptom. It varies considerably in intensity and 
duration, and may be reflected to distant parts, producing more or 
less generfil distrevss. It is described by patients as a burning, aching, 
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t-hooting or throbbing sensation, situated just wtbin tbc anus ; or as 
an intense itching in the vicinity of the anus. The pain usually ensues 
eitlier during the passage of a motion or soon afterwards, and may 
persist for several hours or until the next action of the bowels. On 
account of the painful phenomena associated with on anal fi.«sure tlie 
sufTerer is inclined to postpone an action of the bowels as long ns possible 
and .so aggravates tlie constipated habit with the result that the pass.age 
of the hardened ftecal masses becomes more painful than ever. \\ hen 
the pain has been intermittent and then becomes continuous, the 
development of an abscess either in the submucous or subcutaneous 
tissues in the immediate vicinity of the fissure should be searched for. 

Muscular Spasm. Spasmodic contraction of the external and 
internal sphincter muscles and also of the Icvatorcs ani may be regarded 
as a constant accompaniment of a fissure. The severity of the spas- 
modic action of those muscles varies in different cases from merely 
increased irritability, as evidenced by sudden forcible contraction of 
the external sphincter induced by the introduction of the finger into 
the anal canal, to tonic apasmwlucli persists until the next action of the 
bowels. 

UremoTThage. Bleeding is not a usual accompaniment of a fissure. 
At the moment when laceration of the anal integument occurs, a small 
quantity of blood may be lost (not more than a few drops), but it is 
exceedingly rare, unles.s lu'cmorrhoids are also present, for the bleeding 
to he profuse. 

The above symptoms may be regarded as pathognomonic of the 
ilLscase. Tlicy vary in different instances, the one or the other being 
more ]>ronounced. It should be remembered, hovs-ever, that soiuetuncs, 
even when a fissure is well marked, the most prominent symptom is 
only pcri-niinl irritation, usually ensuing after defaxation and occasion- 
ally after voiding flatus. In the majority of case.s of uncomj'licatcd 
ri<5suro, even when pain is not a prominent symptom, expansion of the 
anal orifice during a straining-down effort is not possible on account 
of the spasm of sphincters set iip by the presence of the fi-ssure. 


rATIIOIX)OICAI. AXATOMV 

When tlie ^ire.sencc of an anal fis-surc is suspected a local examina- 
tion is indispcnp.vble. For the purpose of the examination a goo<l Hgh 
is es.?cntial, and the most convenient position to be adopted by the 
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patient is to lie on his right side with both knees well drawn up. On 
separating the buttocks, the anus is fully exposed to view so that the 
condition of the peri-anal skin can be noted. The anal sldn is usually 
redundant and thrown into folds. "When these exist, the intervals 
between the folds should be systematically examined for cracks or 
excoriations. The condition of the sphincter is next observed. By 
placing the tip of the index finger upon the external sphincter the 
presence of spasm can be detected. The degree of spasmodic con- 
traction of the sphincters and of the levatores ani can be readily 
estimated by requesting the patient to strain down. Should the 
muscles be in a state of spasm he will not be able to relax the anal 
orifice. Digital exploration of the rectum should never be omitted, 
and if attended by severe pain should be completed under the influence 
of an ansesthetic. The exploration is not made for the purpose of 
diagnosing the presence of the fissure, as that may have been obvious 
from the previous inspection, but in order to ascertain whether other 
diseased conditions co-exist, such for instance as polypi, hfemorrhoids, 
submucous fistula, abscess, or carcinoma. In all cases of anal fissure 
a well marked pecten band is present. The band effectually prevents 
expansion of the anal orifice to normal capacity, with the result that 
the rectum never evacuates its contents completely. 

DIFFERENTIAL DIAGNOSIS 

The diagnosis of anal fissure is in most cases readily made, the 
symptoms being so characteristic that it is possible to arrive at a 
correct conclusion even without recourse to local examination. Never- 
theless, however certain we may ieel that an anal fissure eadsts, a 
thorough local examination, for reasons pointed out above, should be 
urged in all cases. If then a patient presents himself with a history of 
having experienced a tearing sensation at the anus with a slight loss 
of blood during defecation, especially if followed by intense pain, 
which supervened either during the act of defecation or after a short 
inten'al, and especially if the pain persisted for a considerable time 
afterwards, eventually ceasing entirely and suddenly and not recurring 
until the next action of the how’els, the presiunption is strongly in 
favour of the presence of a fissure either alone or complicated wth 
other rectal disease. There are three conditions from W’hich it is 
important that an anal fissure should be differentiated, namely (a) 
syphilitic lesions of the anus ; (6) a submucous fistula ; and (c) disease 
of neighbouring pelvic %Tscera. 
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(a) From Si/pMUic Fissures. These are usually multiple and arc 
fiencrally situated on the right or left margin of the anus, seldom in the 
nnddle line. They bleed readily when their edges arc dra\\-n ajmt. 
Although tliey give rise to pain during an action of the howels, pain 
occurs at night irrespective of dcfa?cation. In nearly all cases of 
syphilitic fissure the liorizontnl set of inguinal I^Tiiphatic glands are 
enlarged and liard. In addition, other signs of syphilis mil generally 
he present, such ns mucous tubercles in the mouth and fauces and the 
\arious syjdiilodermata. A positive Wassermann reaction proves a 
syphilitic origin. 

(h) From Suhuiucous Fistula. Fissure may be simulated s^^np- 
tomatologically by a submucous fistula. Both are attended by'pain 
associated with the act of defecation and by existing sphincterospacm. 
Pain accompanpng a submucous fistula is continuous in character 
and c.xhibits no tendency to subside, ^^^len such continuous pain has 
persisted for a few days, a discharge of pus from the anus invariably 
OCCUR. A discharge of pus from the anus and the absence of a fissure 
at the usual site, that is in the middle line posteriorly, points con- 
clusively to a submucous fistula. It should he home in mind, however, 
that as the result of septic phlebitis or lymphangitis cither submucous 
or Kuhcutancous suppuration may ensue in connection with a fissure, 
so that a submucous or a subcutaneous fistula may e.xist ns complica- 
tions of a prc-e.\isting fissure. 

(c) Front Diseased Co;i( 7 iVto«.? of Neighhouriug Peliic Viscera. In 
some instances, although symjitoms indicating the presence of a fissure 
niay e.vist, no such lesion can be found even after careful e.vploration 
of the anal canal both by the finger and with the ano< 5 cope. In siirh 
cases careful c.xaniination of the pelvic organs should be made. In 
uomen a rotroflexed or rctrovcrtc<l uterus, or u jirolajised ovary in 
Douglas’s pouch, may cause pain and difficulty in defecation, thus 
Minulatiiig the sj-mptoms of fissure ; while in men, disca'-e <if the 
jirostatc or the vesiciihe seminalcs, or even of the trigone of tlte urinary 
bladder, m.iy he the cau=c of the symptoms jiroduccd. 

Conditions CompJicathiy a Fissure. It not infrequently 
lajqicns that in addition to a fissure other di’-en«ed comlitions may 
co-exist.^ Small fibrous piR-jn arLshtg from the free ediic.s of the 
Morgagnian valves are frequently found. They contain weH‘-<levch»pe<l 
ner\‘c tenninals, and when fieccs p.is.s over them during the dofa’catory 
net, refie.x spasm of the sphincters is produced so that faval material 
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is retained in the rectum. The retained fjecal material becomes 
hardened from the absorption of moistnie and, when voided, is apt to 
produce an abrasion of the anal margin. In this way these fibrous 
pol}'pi are indirectly responsible for the production of a fissure. In size 
they vary considerably, from a split pea to a kidney bean, and are 
usually multiple. Recognition of their presence is important because 
unless they are removed when the fissure is operated upon, they are 
apt to increase in size and interfere with the healing of the wound. 
Internal piles are very often present, and account for the copious 
attacks of bleeding in some cases of fissure. 

A blind internal fistula of the subcutaneous, submucous, sub- 
sphincteric or ischio-rectal type, is very frequently met with as the 
result of septic phlebitis or lymphangitis arising in the fissure. The 
type of the fistula depends upon the part of the fissure in which 
the septic process starts. "When originating at the lower margin of the 
fissure, the subcutaneous veins and lymphatics are involved with 
the result that the fistulous tract is subcutaneous. Similarly when the 
septic process starts at the upper margin of the fissure the fistulous 
track is found beneath the mucosa, and generally takes an oblique 
course upwards and forwards beneath the hemorrhoidal vessels. 
^Mien, however, the septic process starts in the floor of the fissure, 
three courses are open to it, either between the superficial and deep 
portions of the external sphincter, or between the external sphincter 
and the fascial expansion which separates the muscle from the ischio- 
rectal fat, or between the external and the internal sphincters into the 
ischio-rectal fossa. It is important, therefore, that these localities 
should be searched for possible fistulous tracks whenever an operation 
for fissure is performed. 


TREATMENT 

The treatment of an anal fissure may be divided into (a) palliative, 
and (6) operative. Palliative treatment generally suffices in recent 
imcomplicated cases. In all complicated cases, and in simple ones of 
chronic duration, there is so much spasm of the sphincters, generally 
with attendant hypertrophy and induration, and pain is at times so 
severe that operative measures should be undertaken vitbout delay. 
Palliative treatment, however, should always be given a trial for two 
or three weeks and then, unless marked relief lias been obtained, an 
operation should be adWsed. In the event of the fissure being uncom- 
plicated, palliative treatment is likely to be successful if the abrasion is 
superficial, is of short duration, and spasm of the sphincters is not 
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marked. Should the fissure, liowever, be complicated by the presence 
of other rectal disease, or when the edges of the ulcer are thickened 
and there is definite spasm of the musculature of the pelvic outlet 
associated ^dth severe pain whenever an action of the bowels takes 
place, operative interference is indicated. 


PALLIATIVE TUEATMEJrr 

This consists of measures for preventing constipation, attention to 
local cleanliness, and the application of local remedies. 

Conslipatwn. A daily action of the bowels must be ensured by a 
suitable aperient every night at be<ltirae. "Whenever possible the 
aperient should bo taken at a stated time, because habit enters so laigcly 
into the scheme of daily evacuation. Tlic most suitable aperient is 
one which acts uithout causing general discomfort and at tlie same 
time ensures free evacuation of the contents of the bowel. The motions 
should he kept soft but not liquid. An injection of two or three ounces 
of olive oil at bedtime, to be retained, has an c.vcellent local clTect and 
wll often suffice to produce a free action of the bowels without the aid 
of aperients. 

Clcanhness. This is an absolute necessity, since an accumulation 
of fcocal matter in the fissure or between tlic anal nigm causc.s irritation 
which excites spa-^m of the sphincters. The anus should be carefully 
bathed with wann water at least twice daily and also after each 
evacuation. 

Local Applications, Wljcn the nmeo-sa of the anal canal heconics 
dry , and especially when it becomes sclerosed by passive congestion 
from the pre.ssure of scyballoiis masses upon the hminorrhoidnl vein?, 
It IS apt to crack during the slight dilatation causc<l by the passage of 
the examining finger. Exactly the same thing occurs during tlic 
p.assage of a formed motion so that it is advisable to intrwlucc some 
form of lubricant into the ana! canal before and after deficcation. 
rercninc ointment (I per cent) is especially useful for this purpose on 
account of its anodyne pro|)erties. 

In the majority of cases of uncomplicated fissure relief and often 
complete cure can be obtained by attention to these details. 
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OPERATIV’E TREAT5IEXT 

Fissures of long standing, and particularly those that are com- 
plicated by the co-existence of other diseased conditions, can only be 
cured by operation. There are tu'o methods, namely, incision and 
stretching the sphincters. The former is the one that is usually 
practised, and is known as Boyer’s operation. The latter has found 
favour among French sm^eons, and is known as Recamier’s method. 
Both of these procedures have the same object in view, namely, the 
elimination of the spasmodic action of the external sphincter muscle, 
in fact, to paralyse it temporarily and thus ensure the physiological 
rest which is so essential for the process of repair. 

The Operation by Incision {Sphincterotomy or Boyer's Operation). 
There is no doubt that spasmodic contraction of the external sphincter 
muscle prevents cicatrisation of a fissure. Since the muscle surrounds 
the anal orifice it forcibly constricts the orifice when it contracts and, 
therefore, when it has been completely divided closiure of the anal 
orifice is no iongcr possible until union oi the divided ends has taken 
place. In the interim the fissure is afforded the physiological rest 
necessary for repair. That division of the external sphincter is instru- 
mental in permitting the fissure to cicatrise is proved by the fact that 
repair takes place eq[ually well when the muscle has been divided at a 
point other than that occupied by the fissure, and also that a single 
division suffices for the healing of two or more co-existent fissures. 
Boyer divided the external sphincter through the base of the fissure. 
It is not necessary to do so because the fissure will heal perfectly well 
by reason of the sphincter having been thrown out of action. The seat 
of election for dudding the muscle is at the junction of the middle and 
posterior thirds, as in that situation no damage is infli cted upon the 
nerves supplying the muscle, because the anterior two-thirds are 
supplied by tbe inferior hffiraorrboida! and the posterior third by the 
muscular branch of the fourth sacral nerve. 

It is not necessary, however, to divide any of the fibres of the 
external sphincter in order to cure a fissure. All that need he done is 
to diride the pecten band which is always well marked in cases of 
fissure. As preriously described, the pecten band is a deposit of 
fibrous tissue in tbe submucosa of the part of tbe anal canal between 
Hilton’s white line and the edges of the Morgagnian valves. The band 
constricts the anal orifice and the efforts of the levatores ani to expand 
it cause reflex spasm of the external sphincter. Division of the pecten 
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bantl allows the Icvatores to expand the anal orifice during defa'catlon 
without producing reflex spWncleric spasm and the fissure obtains the 
physiological rest necessary for cicatrisation. Tliis operation is cnlled 
pcctenotoiny. 

The Opcralion of Vcctcu(Aomy. (Author's Operation.) Tlie pcctcn 
hand is wltliin tlic anal canal and not beneath the skin of the anal 
in.argin. ('onsequently in order to expose it the lower half of the anai 
canal must he everted. This is done by introducing the index finger 
of the loft hand (the patient being in the right lateral and semi-prone 
position) as far as the terminal intcrphalangcal joint and then flexing 
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it forcibly in order to evert the anal orifice. ^Vt the same time the 
thumb of the left hand pre.«scs the skin of the anus outwards (fig* 634). 
The ofTcct of this is to pu**!! the inner border of the external sphincter 
outwariN. An incision is now made through the niuco«.i of the lower 
part of the anal canal in the right p<istcrior quadrant. As soon ns the 
mucosii has been divided the |>ccten band comes into view and is 
recognisoil by its pearl-white appearance. The band is cautiously 
divided stfard by str.uid until it has been cut through conijiletely. 
During the openition no mu.«cii1ar fibres are divided. A careful .<oarch 
i<» then made for jiolypi, internal jiilc.", or n blind internal fistula that 
may he present. Finally « small piece of cotton wool soaked in l>er- 
chloridc of mercury' solution (I fotiflO) is inserted into the jK*ctcnoloni> 
wound to ])revent the edges from aclhcring (fig. 035). 

The results of the^operation arc cxtremcK' natisfaetoiy’, and so fat as 
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my experience goes it has never failed to cure a fissure. The wound takes 
about nineteen days to heal, and by thattimethe fissure has disappeared. 

After-treatment. Pain after an operation for fissure is generally 
pronounced during the first twenty hours owing to spasmodic con- 
tractions of the external sphincter. So soon, therefore, as the patient 
shows signs of distress a hypodermic injection of morphia or omnopon 
should be given. The dressings, with the exception of the pledget of 
cotton wool in the sphincterotomy or pectenotomy wound, are changed 
at the expiration of twenty-four hours and the anus and peri-anal sldn 
are carefully swabbed with an antiseptic solution. Throughout the 
after -treatment the external dressings should be changed every morning 
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and evening, and also after each action of the bowels. On the fourth 
day the pledget of cotton wool in the wound should be removed. On 
the fifth day the bowels are freely relieved and subsequently every day 
aftenvards. Unless a satisfactory action is procured every day ffecal 
impaction may occur. The patient should be kept in bed for ten days 
or a fortnight. When the operation of sphincterotomy has been per- 
formed, the wound takes about four weeks to heal, but a pectenotomy 
wound is generally completely cicatrised in three weeks. In those 
instances in which delayed healing occurs, it will he foimd that the 
anterior margin of the wound has become cedematous and falls into 
the wound. If left, healing of the wound will be delayed considerably, 
so that in order to expedite the healing process the cedematous margin 
should be treated like an internal pile and ligatured imder the influence 
of either general or local ansesthesia. 
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Gainers Opcralion. This consists in lemoning a triangular am ol 
skin extending backwards from the posterior margin of the anal orifice. 
Gabriel claims that the removal of this somewhat extensive area of 
skin is essential for ensuring external drainage until the wound in the 
anal canal has healed. Tlic operation is performed in the {olloviiag 
manner : Commencing at the anal margin on each side of the fissure an 
incision is made bnclnvards for about two inches on either side of the 
middle line. The extremities of these incisions are then connected by 
means of a cross-cut about li inches long, a triangular area being thus 
mapped out. The triangular piece of skin is then dissected up with 
sci=sors, including the fissure and the sentinel tag when one exists. Tlie 
operation is completed by dRiding tlie inner fibres of the c.\tcmal 
sphincter muscle and gently stretching the sphincters. The patient 
i.s fit for discharge at the expiration of tliree weeks. He is instructed 
to pass a bougie everj' night for a few weeks. Such e.xerciscs ns running, 
strenuous games, and ridiug^on horseback are not to be indulged in 
until the scar is some months old. I have not performed the operation 
because it seems to me to be unncccs.<«\ry to sacrifice so extensive an 
area of healthy skin merely for the purpose of drainage. 

StreieJiing the Sphincters. {Jticamier's Operation.) By this means 
the spasmodic contraction of the sphincters is temporarily suspended. 
After an interval of two or three weeks the muscles regain their normal 
tone and arc capable of closing the anal orifice, but in the interim the 
fissure has had the opportunity of healing under the enforced conditions 
of rest from muscular contraction. 

Operative Technique. The patient is placed in the lithotomy or in 
the right lateral and semi-prone position. The inde.x fingers are intro- 
duced into the rectum, placed bock to back and forcibly separated in the 
ontcro-postcrior axis. During this tnanceuvre the tcrmmal phalanges 
shotild not be fully flexed lest laceration of the mucosa result. Traction 
is steadily maintained until the resistance of the sphincters has been 
overcome. Similar traction is then carried out laterally, that is, in a 
direction at right angles to the first. As soon as the dilatation has been 
carried out to the required extent the anal orifice gapes and the rectal 
mucosa protnides slightly. It almost invariably happens that thefiss'W 
i.s lacerated during the stretching process, but this does no harm. ® 
result of the stretching there is generally local e.xtravasation of blood 
beneath tlic skin posteriorly to the anus, hut it docs not ainoiint to a 
hcerontoma and us;ially clears up in about a week. 



CHAPTER III 


Pruritus Ant 

Though the term fruriius ani simply means an itching sensation 
in the region of the anus, general usage has caused it to indicate a 
definite pathological change in the structure of the skin of the anus 
and peri-anal re^on. 

This change is inflammatory in character and is really a dermatitis 
pure and simple. In some individuals, especially in those who exhibit 
a tendency to gouty and eczematous disorders, the inflammatory 
process is acute, whereas in those in whom no such tendency exists, it 
is chronic in typo and takes the form of a sldn sclerosis. 

A simple itching sensation in and aioimd the anus is not uncom- 
monly met with as a symptom of fissure or ^tula, but this should not 
be spoken of as pruritus ani unless definite changes in the skin have 
taken place. 

In the acute form the peri-anal sldn is reddened, the natural rugie 
are enlarged, sometimes definitely cedematous, and often multiple 
superficial excoriations are discernible. In the chronic form the skin 
immediately surrounding the anal orifice and also that lining the lower 
portion of the anal canal is thickened and indurated and has lost much 
of its natural elasticity. The rugse are enlarged and thickened and 
are often thrown into distinct folds. The skin of the anal canal cracks 
readily when put upon the stretch, as for instance during digital 
examination, or during the passage of a formed motion. These cracks 
are extremely painful and also constitute sources of infection by 
streptococcus fsecalis and other organisms, thus aggravating the 
dermatitis. 


H]TIOi:.OCY 

It is not possible to define a particular {etiological factor in the 
production of pruritus ani. It is probable that several pathological 
conditions of the anal canal and lower half of the rectum may produce 
it in individuals who are predisposed to inflammatory skin conditions. 
The fact that the majority of patients who suffer from pruritus fjui 
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display evidence of a gouty, rlieumatic, or eczematous diathesis and 
not uncommonly are affected with eczema in other parts of the body, 
supports tliis view. Accordingly in patients thus predisposed, morbid 
conditions of the rectum are capable of producing the changes in the 
peri-aiial skin which are associated with pruritus ani. 

Given the predisposition, then, the following may be considered 
to be the more common c.\-citing causes, viz. : want of cleanlmeas, rectal 
constipation by which is meant incomplete emptying of the bowel, the 
e.vistence of a wcll-dcveloperl pecten hand, the presence of small fibro- 
mata attached to the edges of the Morgagnian valves (hypertrophieil 
ana papillie), protruding internal piles, prolapsus mucosal recti, and 
I in internal fistula. Of these the most important is imperfect 
1 e.insing of the anal region after defalcation. Rectal constipation is 
a SO a ^ erj common cause. In such instances the rectum is never 
eniptj, and the presence of fajcal masses not only causes venous con- 
gestion rom direct pressure, but gives rise to the necessity of voiding 
a us rcquently. henever flatus is voided under these circumstances 
n small quantity of mucus escapes and makes the peri-anal skin moist 
am u e to crack. The commonest cause of rectal constipation is the 
presence of n ^oll-devclojwd pecten band, which necessitates straining 
nt stool and causes passive congestion in the circum-annl veins. 


smrroMATOLooY 

The most prominent s^inptora is an intolerable itching of the antis 
aiu pen-anal region. In acute cases the itching is more or less con- 
tinuous and is accompanied by smarting and burning sctvsations if 
excoriations have been produced by scratching or rubbmg. In the 
Chronic fonn the itching or irritation is intermittent and generally 
upciaoncs (1) after an action of the bowels, and (2) soon after the 
patient has become warm in bed. The itching which supervenes as 
swn as the patient retires to bc<l is c.vcecdingly di.stressing, and disturbs 
JUS rest to such an extent that bis health, in time, bcmiis to suffer. 


TItR.\T3IENT 

The discov ery' and the elimination of tlie exciting cause of pruritus 
am are e.wntial if a cure of this most troublesome complaint is to l>e 
e ec e . In about 80 per cent of the cases met with, the chan^ in 
the structures of the anal and pori-anal skin are due to the pre.<^nce of 
patliological conditions in the ana! canal and the lower half of the 
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rectum. In the remaining 20 per cent the dermatitis is part and parcel 
of a gouty or rheumatic diathesis, and is therefore associated mth 
similar manifestations in the slan elsewhere. We have seen that the 
commonest cause of pruritus ani is liabitual constipation, and that the 
commonest cause of the latter is the presence of the pecten band 
which limits the expansion of the anal orifice during the defascatory 
act and prevents complete emptying of the contents of the rectum. 
As a direct consequence the rectum always contains fseces which, by 
pressing upon the hajmorrhoidal veins, produce passive congestion 
of the circum-anal veins and cause sclerosis of the anal and circum-anal 
skin. 

It is of primary importance, therefore, to ascertain whether a pecten 
band is present and if so to divide it completely (pectenotomy). At 
the same time any existing pathological conditions such as fibromata 
of the anal canal, internal piles, prolapsus mucosse recti, or a blind 
internal fistula, should be appropriately dealt with. 

Operative interference such as indicated above, although essential, 
will not, however, effect a complete cime imless the rectal constipation, 
which is invariably present in cases of pruritus ani, is also treated. 
For this purpose a complete evacuation of tbe contents of the rectum 
and sigmoid colon should be obtained at least once during twenty-four 
hours. A suitable aperient should be given every night at bedtime 
and at the same time the rectum should be washed out with half a pint 
of plain water at a temperature of about 80® F. after an attempt has 
been made to evacuate the contents of the rectum naturally. Even 
though an evacuation has taken place, it will generally be found that 
the enema causes a further evacuation, showing that some degree of 
ffecal retention existed. 

Quite as important as the above, however, is the need to impress 
upon the patient the value of thoroughly cleansing the peri-anal region 
after defecation and of drying the skin mth a soft towel without 
undue rubbing. 

The peri-anal skin should then be smeared with an ointment such as 
percainal (1 per cent) to allay the irritation. If the dermatitis is acute 
an ointment consisting of : 


Pulv. zinci oxidi 
Liniment camphone 
Ansesthesine 
Lanoline 
Vaseline 


3 ii 
3 iii 

5 ii 

3 i 
5 iss. 
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should be applied to the sldn surface. In those instances in which 
there is <rdcnia of the skin of the anus, a lotion consisting of lactate of 
lead gives great relief. Tlie lactate of lead can be easily prepared by 
mixing one drachm of the liquor pininbi subacctatis vritli seven drachms 
of fresh milk. A crcam-Iikc substance is thus formed which can be 
applied as an ointment. In those instances in which a decided gouty 
or rheumatic diathesis is apparent, or when there is evddence of eczema 
in other parts of the hod}’, suitable remedies nnd dietary for such 
conditions should be proscribed in addition to the local treatment. 
For obstinate cases a saturated solution of nitrate of silver is useful 
for destroying tlic superficial layers of tbc dermis. The solution is 
applied to the surface until a camel’s hair bnish and left in situ for 
about ten minutes. A solution of sodium chloride (1 dr. to 1 pint) is 
tljen applied to neutralise the nitrate of silver. 

From time to time various substances such ns alcohol, quinine and 
urea and anmsthetic solutions in oil have been injected into the sub- 
cutaneous tissue of the pcri-anal region, but so Mr have met with little 
success. 

Such procedures ns dividing the peripheral ne^^*es or undercutting 
the anal and pcri-anal skin, as in Ball’s operation, are so seldom 
successful that they arc scarcely worth doing. 


CHAPTER 

Prolapse op the Rectum 

This consists of an eversion and protrusion of part or of the whole 
of the rectum through the anal orifice, the eversion commencing at the 
anal margin. There are two varieties of prolapse, in one the protrusion 
consisting of mucous membrane only, whereas in the other all of the 
coats of the bowel are involved. The former is known as partial pro- 
lapse (prolapsus mucosie recti), and tlie latter as complete prolapse 
(procidentia recti). 

PARTIAL PROL.U‘SE OF THE RECTUM (ProhpSUS MuCOSW Recti) 

A prolapse consisting of the mucous coat of the bowel never attains 
large dimensions. The extent of the protrusion, as measured from the 
muco-cutaneous junction to the free border, does not exceed two inches 
in length. It may involve only one margin of the anus (unilateral 
partial prolapse), or may affect both sides (bilateral partial prolapse). 
AMien unilateral, the more coimnoii condition, the protrusion may 
involve part or the wliole of the anal margin. "Ulien bilaterally 
disposed the appearance is that of two lateral flaps separated anteriorly 
and posteriorly by a distinct hiatus, which is very characteristic, and 
therefore of value in differential diagnosis. 

The protruded mucosa is, as a rule, healthy in appearance, unless 
excoriated or ulcerated as the i«sult of contact with the clothing. The 
ha3morrhoidal veins are not thickened or dilated, though the mucous 
membrane is more or less indurated on account of long-standing passive 
congestion, and in consequence may present a somewhat purplish 
colour in contrast to that of normal mucous membrane. 

j^iiology. Normally, slight protrusion of the mucosa of the anal 
canal takes place during the act of defsecation, but this becomes 
spontaneously reduced so soon as the expulsive effort has ceased. The 
readiness with which, in some instances, the mucosa can be protruded 
is attributable to the redundancy of the mucous coat of the rectum. 
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lengtli of protrusion, ns measured from the free margin to the muco- 
cutaneous junction, rarely exceeds two inches (fig. 637). 

Differential DiagnoBis. There are two conditioi^s with which 
partial prolapse of the rectum (prolapsus inucosoc recti) may he 
confused, namely, prolapsed intcnial piles and complete prolapse 
(procidentia recti). 
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From Internal Piles. The protruded mass in prolapsed internal 
piles is divided hy vertical sold or hiatuses into distinct segments of 
which the right anterior, the right posterior, and the left are the 
primary divisions. In cases of prolapsed mucosa the continuity of the 
protruded tissue is interrupted anteriorly and posteriorly and nowhere 
else. If an internal pile be grasped between, the finger and the thumb 
a mass of veins vrill be felt to exist beUveen the layers of mucous 
membrane; whereas if the protruded tissue in a case of prolapsed 
mucosa be felt in the same way, it will be ascertained not only that the 
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veins are neither dilated nor thickened, but that the two layers of 
mucosa glide easily over each other unless cohesion between them has 
occurred from chronic inflammation. 

From Procidentia Recti. Of much greater importance is the diag- 
nosis from complete prolapse because upon the correctness of the 
interpretation of the physical signs of each depends the safety and the 
success of the remedial measures to be adopted. In prolapsed mucous 
membrane the protrusion seldom exceeds two inches in length, and is 
generally longer on one side than on the other, whereas in cases of pro- 
cidentia the length of the protruded mass is uniform on both sides and 
measures from three to six inches or even longer. The aperture leading 
into the rectum is oval or circular in prolapsed mucosa, and is generally 
centrally placed, whereas in procidentia it is often sUt-like in appear- 
ance and is situated posteriorly on account of the traction backwards 
exerted by the meso-rectum. In procidentia there are no hiatuses to 
be seen, creating separate segments, but the mucosa covering the 
protnision is thrown into concentric furrows which are quite character- 
istic (fig. 038). Einally, when the index finger is introduced into the 
bowel and the intervening tissues are grasped between it and the thumb 
placed externally, the presence of the muscular coats of the rectum in 
cases of procidentia can be recognised by the solidarity of the tissues 
between the layers of mucosa. 

Treatment. Partial prolapse of the rectum, consisting as it does of 
a double layer of mucous membrane with nothing but cellular tissue and 
normal blood-vessels between them, can be completely and permanently 
cured by surgical means, hovrever, the patient refuses an 

operation or his general health precludes operative interference, con- 
siderable relief may be afforded by palliative measures. 

Palliative Treatment. This should consist of (1) reduction of the 
protruded mass ; (2) the prevention of its recurrence ; and (3) adopting 
measures to improve the tone of the sphincter muscles. 

Reduction of the Protruded Bowel. The patient should be instructed 
how to reduce the protrusion as soon as possible after it has taken place. 
Por this purpose he should lie on his right side, and, having anointed 
the protrusion thoroughly with a suitable lubricant, grasp it between 
the fingers of both hands, one hand anteriorly and the other posteriorly, 
and apply continuous pressure in the direction of the lumen of the 
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bowel. When the protnision has dlsiippcarcd into the rectum, tk 
index finger of the anterior hand should be made to follow it up into 
the bowel so as to ensure that the protruded tissue has been pushed 
upwards beyond the level of the internal sphincter muscle, that is, for 
at least one and a half inches. After the reduction has been completed, 
the prone position should be maintained for an hour. 

Prevention of Pectirrenee of the Protrusion. Tlie avoidance of all 
straining efforts, lifting heavy weights, standing for long periods, and 
exercise of a fatiguing nature ^hotdd be enjoined. Constipation, anth 
it* attendant straining at stooh shoidd not be permitted to occur. An 
action of the bowels should be obtained immediately before retiring to 
bed to ensure that the protrusion does not occur during the night-time. 
The diet should he regulated so that the minimum of waste material is 
ormed. Rest in the recumbent position during an hour after an action 
o the bowels is advisable, to diminish the tendency to protrusion. In 
order to prevent the fmea! contents of the rectum becoming bard, the 
injection of an oiuicc of olive oU or paraffin into the rectum at bed- 
time, to be retained, is exceedingly useful. In many cases it mil be 
found that an injection of an ounce of olive oil into the rectum an hour 
or so before the morning action of the bowels takes place prevents 
un ue straining by ensuring that the frccal masses ore well lubricated. 

Improving the Tone of the Sphincter Muscles. The me\’itable result 
o contmuous dilatation of the anal orifice is loss of power in the 
sp meter muscles. Kot only is it jiroduced by over-stretching but 
actual atropliy of the muscular fibres ensues as the result of continual 
mactivity. It is obvious, therefore, that the sooner the protrusion is 
reduced and its recurrence effectually prevented, the sooner will the 
loss of sphmcteric power be regained. The patient should be instructed 
to contract the anal orifice forcibly ten or a dozen times at frequent 
m er\a during the day-time. The exercise of the sphincter and 
levator muscles in this way is vciy beneficial. 

Optative Treatment. By far the most satisfactory way of treating 
partial prolapse is by operation, which should be undertaken in all 
general condition of the patient is satisfactory, 
e bowels having been thoroughly emptied by aperients and 
colomc lavage, extending over three or four days if necessary, the 
patient is anmsthetised and placed in the right lateral and semi-prone 
position on the operating table. By gently dilating the anal canal the 
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mucosa is made to protrude as far as possible. In those instances in 
which the prolapse is confined to one lateral margin, the condition of 
the mucosa of the opposite side should be carefully ascertained, so as to 
avoid failure to detect a commencing prolapse on the opposite side. 

Operative Technifiue. The redundant mucosa may either be excised 
or may be treated by ligature in sections, as in the operation for internal 
hajmorrhoids. Of these the ligature method is the more satisfactory. 
When the section method is employed the prolapsed fold of mucosa is 
divided into segments by longitudinal incisions. Each segment is 
ligatiued separately. The chief objection to this method is that a 
considerable quantity of blood may be lost when the incisions are made, 
and, in the event of a dilated haemorrhoidal vein being partially cut 
tlirough, a severe loss of blood may take place during a few hours after 
the operation. The safest plan of appljing ligatures is that devised by 
the late Mr. D. H. Goodsall. A piece of ligature material (No. 16 
plaited silk) about four feet long is threaded through three straight 
three-inch Hagedorn needles which are placed as follows ; one in the 
centre and the others on either side of the first, midway between it and 
the end of the ligature. The central needle is introduced at a point 
one-eighth of an inch distant from the muco-cutaneous jimction in 
the middle of the prolapsed fold of mucosa and made to emerge on the 
inner aspect half an inch above the level of the point of entry. The 
remaining needles are introduced in a similar manner midway between 
the centre and the extremities of the fold respectively. The ligature 
is then cut across at the site of each needle, thus creating four separate 
hops. 'Each]oopis then tied as tightiy as possible wthout interlocking. 
In the event of a fold of mucosa of equal dimensions existing on the 
opposite side it should be dealt with in a similar manner. When the 
operation has been completed, the prolapsed mucosa is returned into 
the rectum and maintained in position by a pad and bandage. 

After-treatment. An action of the bowels should not be permitted 
until the fifth day after the operation when an olive oil enema should 
be given. Until a satisfactory result has been obtained the oil enema 
should be repeated. Afterwards two ounces of oil should be introduced 
into the rectum every morning and evening to ensure that scybala are 
not formed. Aperients should not be given imtil the ligatures have 
been cast off, usually on the ninth ortenthdny after the operation. On 
and after the twelfth day the finger should be introduced into the anal 
canal to ensure that the granulating surfaces, left after the separation 
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of the slouglis, cicatrise from above domiwarils instead of laterally. 
Should cicatrisation take place laterally some degree of stenosis will 
occur. 


COMPLETE pROLAi'SE {Procidcnlia liccli) 

Complete prolapse of the rectum consists of an eversion and extru- 
sion of the entire wall of the rectum throughout its circumference. The 
eversion begins at the anal margin, so that the mucosa at the base of the 
protrusion is direct!}’ continuous with the skin at the anal margin. 
The extrusion may cither be incomplete, when only a portion of the 
rectum is extruded, or complete when the entire length of the rectum 
has been everted. 

Palhological Anatomy. In those instances in which the whole of 
the rectum has been extruded, the tumour consists of a double tube, 
one placed within the other. The outer tube consists of the rectum, 
the mucosa being continuous with the skin of the anal margin at the 
base and with the mucosa of tlie pelvic colon at the apes of the pro- 
trusion. The inner tube consists of on equal length or more of the 
pelvic colon which has also been extruded. Between the two tubes is 
a prolongation of the pelvic peritoneum which forms a pouch anteriorly 
and at the sides, but not posteriorly. In those instances in which 
the whole length of the rectum has been extruded, the apex of 
the protrusion is situated at the recto-sigmoidal junction. Eversion 
of the bowel docs not extend beyond that point on account of the 
unjaelding nature of the so-callcd recto-sigmoidal sphincter. In cases 
of pronounced visceroptosis, coils of small intestine descend into the 
peritoneal pouch, with the result that the protrusion is increased in 
bulk but not in length. Similarly, extrusion of a greater length of 
pelvic colon than that corresponding to the length of the rectum 
increases the size of the protruded mass. Anatomically the rectum 
measures about five inches in lengtli, so that when it has been 
completely extruded, after allowing for some degree of stretching, the 
protrusion seldom exceeds six inches in length, though in bulk it varies 
considerably. 

Etiology. The causes of complete prolapse are divisible into 
(a) predisposing, and (6) exciting. 

Predisposing Causes. Age appeal^ to have some influence, because 
the protrusion is most commonly met %vith during the first decade of 
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life or after the fourth. The usual history obtainable from an adult is 
that he remembers that, when a child, he was treated for prolapse and 
that there has been no recurrence of it imtil he had reached middle life. 
In such instances it is probable that the musculature of the pelvic floor 
had regained tone during the period of vigorous life. 

Among adults, males appear to be quite as much predisposed to 
prolapse as females. Among children under ten years of age boys are 
more often affected than girls. This is probably due to the fact that 
boys are disposed to suffer from difficulty in micturition caused by 
phimosis or the presence of a vesical calculus. 

Work of a laborious nature, necessitating repeated straining, such 
as the lifting of heavj^ weights, is undoubtedly an occasional cause. 
Prolapse of the rectum does not occur in individuals of robust health 
during adult life, but is occasionally met with in those whose general 
health is impaired from any cause associated wnth wasting and loss of 
muscular tone. Improper feeding and bad hygienic surroundings may 
be contributory causes among children. 

(6) Exciting Causes. These are divisible into {1 ) those that operate 
during child life, and (2) those that are incidental to adult life. 

(1) Causes in Children. In both sexes protracted diarrheea is one 
of the most potent causes. The tenesmus thus engendered not only 
relaxes the sphincters but so strains the musc\ilar coats of the rectum 
and the musculature of the pelvic floor that eversion and protrusion 
of the terminal portion of the rectxim take place as a natural con- 
sequence. Similarly, repeated straining efforts to .evacuate the bowel 
in the habitually constipated produce the same result. The custom, 
so often insisted upon by ignorant domestic nurses, of allowing a child 
to sit upon a commode during long periods in order to obtain an action 
of the bowels cannot be too strongly condemned. In boys, phimosis 
and the presence of a vesical calculus produce straining efforts which 
are apt to cause rectal prolapse. 

(2) Causes in Adults. Chronic constipation in old and feeble 
subjects, in whom the rectum is habitually distended with fecal 
accumulation, is a common cause. The sphincters in such cases are 
generally lacking in contractile power and the levatores ani fail to 
afford adequate support to the pelvic floor. As a consequence, eversion 
and protrusion of the rectum are apt to occur, especially when prolonged 
straining is necessary to expel scybalous masses. Persistent diarrhoea, 
especially when associated Nrith tenesmus, imless treated, may give 



1310 rOST-GRADUATE SURGERY 

rise to prolapse of tlie tectum. The existence of a bulky turnout in the 
rectum, such as a \nllous papilloma, has been knoum to have been 
the exciting cause. 

Stricture of the urethra ami enlargement of the prostate, by reason 
of forcible expulsive efiorts during micturition, may, in the course of 
time, lead to eversion and protrusion of the bowel. In either sex 
paralysis of the sphincter imiscle.s, as the result of disease or injury of 
the spinal cord, and the loss of sphiiicteric control due to division of the 
sphincters ami the levatores ani during operation for a para-rectal 
fistula are potent causes. 

SymptomaioloQfj. The mo.st prominent symptom of complete 
prolapse of the rectum is a definite eversion and protnision of the bowel 
commencing at the nnico-cutaneou.s junction and involving the entire 
circumference of the anus. The protrusion takes place during defeca- 
tion. micturition, or any straining effort. In icccnt ca.ses tlie protrusion 
IS slight and is readily replaced by manual pressure, or is spontaneously 
reducible when the rectunbent posttirc has been assumed. In the 
course of time the protnision gradually increases in bulk, more and more 
of the bowel becoming everted, until eventually the whole of the rectum 
has been extruded. S{)ontancoiis reduction is now no longer possible, 
even when the patient remains recumbent for an indefinite time. 
Active e.xercise must be abandoned on account of tlie discomfort 
caused by the protrusion, ^Yith the result that the patient’s health 
deteriorates. 

^Mienever the bowel is protnided a dull aching, throbbing pain 
ensues, which entirely disappears immediately after reduction has been 
effected. As a result of frequent protrusion the mucosa loses its 
normal appearance and becomes indurated and the seat of superficial 
ulceration. The ulceration is usually found at the apex of the pro- 
trusion. Slight bleeding takes place from the ulcerated surface. 

On account of the stretching of the sphincters, the contractile 
power of the anal orifice is greatly diminished, so that involuntary 
evacuations are apt to take place. In some instances, especially m 
women, frequency of micturition ns well as incontinence of f®ces is 
complained of. 

Pathological Anatomy. In well-marked examples, after the pro- 
tmded mass has been reduced, the anus is patulous, readily admitting 
two or three fingers. The natural anal rugm have become effaced 
from the over-stretching of the' anal orifice. Sphincteric control is 
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practically absent and reflex contraction of the external sphincter 
muscle is not stimulated by digital exploration. ^\Tien the rectum has 
been extruded to the fullest extent of which it is capable, the resulting 
prolapse forms a cylindrical, oval, or globular tumour. Its size depends 
upon the duration of the prolapse, the age of the patient, and the 
severity of the straining eilort which produced the protrusion. The 
mucosa covering the tumour is usually bright red in colour, though, if 
there is impediment to venous return, ^.purplish hue is imparted to it. 
The base of the tumour is situated at the muco-cutaneous junction, 
the diameter here being often considerably less than that of the widest 
part of the tumour. The mucosa is as a rule throum into transverse 
and parallel folds (fig. 038) unless the peritoneal pouch between the 
outer and inner tubes contains coils of small intestine which so distend 
the tumour that the folds of mucosa become effaced (fig. 039). Indura- 
tion and ulceration of the mucosa is apt to occur from friction against 
the patient's clothing in cases of long standing. Tlic orifice leading into 
the interior of the bowel is generally situated at the apex of the tumour 
or immediately to one side of it. Mlicn the tumour is of moderate 
dimensions, the orifice is usually in the centre of the tumour sud 
somewhat oval in shape, but in those cases in which the protrusion 
measures several inches in length, the orifice becomes elongated and 
slit-like. 

IVhen the peritoneal pouch contains coils of small intestine the 
anterior part of the tumour is distinctly resonant to percussion, and 
when manual pressure is made upon it for the purpose of reducing the 
protrusion a gurgling sensation is imparted to the hand as the intestine 
slips back. 

Differential Diagnosis. Complete prolapse of the rectum must be 
distinguished from (a) partial prolapse (prolapsus mucosje recti) , 
(6) intussusception of the rectum pxotniding through the anus ; (c) 
intussusceptiou of the colon, protruding through, the anus ; and (d) ® 
protruding neoplasm. 

The distinguishing features of partial prolapse have already been 
described. "WTien an intussusception of the rectum protrudes throng 
the anus there is a space between the wall of the rectum and the 
protrusion into which a finger can be introduced and passed complete y 
round the protrusion. Tiie space is not more than an inch or so deep- 
In examples of protniding intussusception of the colon, the spa^ 
between the protrusion and the rectal wall may be several inches m 
depth according to the site of the commencement of the intvrssiniception- 
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In both of the above conditions there is an entrance into the bowel at 
the apex of the protrusion. 

A protruding neoplasm is usually attached to the rectum by a 
definite pedicle which is much smaller in calibre than the growth, and, 
except in instances in which the growth extends completely round the 
circumference of the bowel, there is no passage-way into the bowel at 
its apex. 

Treatment. The treatment of complete prolapse of the rectum is 
either palliative or operative. It must be borne in mind that in some 
instances the prolapse may be due to some definite exciting cause, 
which, if removed, may be effective in preventing recurrence. Thus 
the possible existence of phimosis or a vesical calculus should always 
be sought for in children and appropriately treated. In adults uterine 
or other pelvic tiunours may be causative factors and should receive 
surgical attention. Similarly, the removal of a rectal polypus may be 
the means of preventing recurrence of the prolapse if it is the 
exciting cause. 

Palliative treatment consists of reducing the protrusion as soon as 
possible and in preventing recurrence by suitable means. In some 
cases, in which the onset of the protrusion has been due to a sudden 
and violent expulsive effort, instant reduction may effect a permanent 
cure. When, however, the protrusion has been caused by general loss 
of tone in the musculature of the pelvic floor, recurrence is likely to 
occur during the slightest straining effort. Under such conditions, 
especially in children, the protnision occurs dining defecation or 
micturition. In children under three years of age an action of the 
bowels should take place either in the recumbent position or while 
the child is suspended vertically by the nurse placing her hands in the 
armpits. The latter posture makes a straining effort impossible. 
Children over three years of age and adults should adopt the recumbent 
position whenever an action of the bowels takes place. 

It is of the greatest importance that a prolapse of the rectum should 
be reduced as soon as possible after its occurrence, firstly, because the 
longer the protrusion is allowed to remain unreduced the more con- 
gested the tissues become, thus rendering reduction difficult ; and, 
secondly, because prolonged dilatation of the anal orifice produces 
weakening of the muscular power of tbe sphincters. 

The best way of reducing a prolapse of the rectum is to place the 
patient in the right lateral and semi-prone position and then to grasp 
the tumour firmly between the fingers and thumb of the left hand. 
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■\\TiiIst firm and prolonged pressure is maintained in this way the thiimh 
of the right hand is placed upon the apex of the protrusion and at the 
same time made to exert pressure in the direction of the longitudinal 
axis of the boAvel. Reduction of the prolapse in this way can generally 
be accomplished without resort to anfcsthcsio unless there is marked 
spasm of the sphincters. After the prolapse has been reduced great 
care should ho taken to avoid recurrence. Steps should be taken to 
avoid either constipation or diarrheea, both of which give rise to strain- 
ing at stool. The patient should be given a light nutritious diet, and 
his general health should be improved by the administration of suitable 
tonics. Cod-liver oil is e.specially useful in these cases as it ensures that 
the motions are soft. Should constipation occur, the in}Cction of an 
ounce of oHve oil into the rectum at bedtime is particularly effective 
for securing a daily action of the bowels. 

Various forms of artificial .supports have been from time to time 
devised, hut none of thcn\ seem to be satisfactory. 

Ojicratti’c Treatment. Operative interference should be advised in 
cases of long standing, or when palliative treatment has failed or is 
unlikely to he productive of good results, and also when the bonel 
continues to prolapse in spite of all efforts to prevent it. It should be 
borne in mind tliat, when prolapse of the rectum Ims taken place, the 
tendency is for it to increase in size as time goes on, so that if the usual 
palliative measures are unavailing for the prevention of a recurrence, 
the sooner operative interference is undertaken the better it udll be 
for ultimate success. In an early stage the protnision is of small 
dimensions, and the sphincters are not sufliciently stretched to abolish 
their contractile power, so that an operation under such circumstances 
is. vouch move, likely to be successful. 

Almost from time iinnicinorial the minds of surgeons have been 
exercised in an endeavour to devise a method of permanent cure. 
Many methods have been from time to time suggested, but none of 
them have been universally successful. These methods may he divided 
into four categories, viz. : (1) narrowing the anal orifice ; ( 2 ) contracting 
the lumen of the rectum ; (3) fixation of the rectum to the sacrum; 
and (4) suspension of the rectum from the abdomen, c.g. rectopexy' 
and sigmoidopexy. Of these the method which has been the most 
successful is fixation of the rectum to tJie anterior surface of the sacrum 
(Mvunmery’s operation). This proceduTB can be relied upon to effect 
a lasting cure in examples of partial procidentia, but wlien the whole 
of the rectum has been extruded, and especially m those inVhich coils 
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of small intestine occupy the peritoneal pouch, recurrence of the 
protrusion generally takes place after a short interv'al (one to two 
years). 

There is no doubt that the best and safest way of preventing 
recurrence of the prolapse is to perform left inguinal colostomy, but 
the majority of patients do not like the idea of having to void their 
motions in an unnatural manner and prefer to endure the discomforts 
of the disability. It often happens, therefore, that patients suffering 
from prolapse of the rectum, when told that an operation is necessary, 
are never seen again because they imagine that colostomy is intended. 

Narroioing the Anal Orifice. As the result of the extrusion the 
anal orifice becomes markedly dilated and offers no resistance to 
recurrence after reduction. Attempts, therefore, have been made 
from time to time to create stenosis of the orifice by various means. 
A method which has found considerable favour among French surgeons 
is that recommended by Thiersch, who encircles the anus uuth silver 
introduced subcutaneously. The wire is removed at the expira- 
tion of from two to three months, the fibrous tissue which has been 
deposited around the wire being sufficient to maintain the stenosis after 
its removal. Several successful cases have been reported. 

Some degree of stenosis of the anal orifice can be obtained by 
removing co-existing internal piles. When internal piles co-exist the 
probability of narrowing the anal orifice sufficiently to prevent recur- 
rence of the prolapse, at any rate for a considerable time, by ligaturing 
them is extremely good. At the base of each pile a triangular piece of 
anal skin is dissected up and included in the ligatiu’e, AMien the 
sloughs separate, granulating siuffaccs remain whicli cicatrise and 
stenose the orifice. 

A similar result may be obtained, in the absence of internal piles, 
by applying pure nitric acid to the mucosa throughout the circum- 
ference for a space of half an inch from the muco-cutaneous junction. 
The acid should be applied in the following manner. The bowel ha%nng 
been extruded to the full extent, the mucosa above the muco-cutaneous 
junction is carefully dried. The acid is then applied by means of a 
glass rod to the mucosa in the form of a band, commencing at the 
muco-cutaneous junction and extending upwards for half an inch. 
Immediately after the acid has been applied, the whole of the surface 
must be carefully dried and sponged with a solution of bicarbonate 
of soda in order to neutralise the acid. This is very important because 
if the acid is permitted to remain, the resulting sloughs may be more 
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extensive and deeper than is desired, and severe liapmorrhage may 
occur when tliey separate. 

The protrusion is tlien completely reduced and prevented from 
recurring by applying a pad and bandage firmly after introducing 
an mmce of olive oil into the rectum. Under no circumstances should 
the acid be applied to the apex of the protrusion. If this is done, the 
resulting cicatrisation after the separation of the sloughs will produce 
stenosis at a level several inches above the anal margin and will produce 
an intussusception of the rectum. This method of applying nitric acid 
is much more beneficial in children than in adults. 

Contracting the Lumen of the Itcclinn. This is usually effected by 
linear cauterisation by means of the raquelin cautery. The patient 
having been anicsthetised the bowel is made to protrude to its fullest 
extent, and then four or more longitudinal stripes are made with the 
cautery, equidistant from one another and extending from the muco- 
cutaneous junction to a point about half an inch from the apex of the 
protrusion, care being taken not to bum tbe tissues as deeply in the 
region of tbe apex as at the base of tbe protruded bowel. It is impor- 
tant, when applying the cautery, tliat large and obviously dilated veins 
should be avoided. Ylien the cauterisation has been completed the 
protrusion is carefully reduced and an ounce of olive oil introduced 
jnto the rectum. 

Another method of narrowing the liunen of the rectum is by remov- 
ing ellipses of mucosa anteriorly, posteriorly and at the sides, and then 
suturing the edges together. The objection to it is that very free 
ceding takes place from the hromorrhoidal plexus. 

Fixation of the Bectum to the Sacrum. The object of this procedure 
is to 6x the portion of the rectum below tlie peritoneal reflexion to the 
sacrum. A longitudinal incision is made from the 
mu e of the inter-natal cleft down to the posterior margin of the anus. 
The posterior surface of the rectum is exposed by separating the 
coccygeus muscles. The prolapse is completely reduced and then tbe 
muscular coat of the rectum is sutured to the sacro-sciatic ligaments. 
The edges of the coccygei are finally sutured together and the wound 
c osed, a small drainage-tube having been inserted in the lower extremity 
of the wound. This method of fixing the rectum was introduced by 
Marehant and is known by Lis name. Lockhart-Jllummery dispenses 
with sutures and achieves fixation to the sacrum by stripping the 
rectum, encased in its fascia propria, from the anterior surface of the 
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sacrum posteriorly and from the upper surfaces of the levatores ani 
laterally and packing the resulting cavity with gauze. He performs 
the operation in the follo\ring manner : A transverse incision about 
two inches long is made midw'ay between the tip of the coccyx and the 
posterior margin of the anus. The origin of the external sphincter 
muscle and the ano-coccygeal ligament is completely divided and the 
posterior margins of the coccygeus muscles separated imtil the retro- 
rectal cellular tissue is exposed. By means of blunt dissection the 
rectum, encased in its fascia propria, is stripped up from the anterior 
surface of the sacrum to a point well above tbe middle of the sacrum. 
The rectum is also separated from its lateral attachments above the 
levatores ani. The resulting cavity is then lightly packed mth strips 
of gauze. Einally, the redundant mucosa of the anterior surface of the 
lower inch of the rectum is dissected up and ligatured as in the ligature 
operation for partial prolapse. The gauze packing is removed at the 
end of a week. The cavity is irrigated twice daily with an antiseptic 
solution and repacked. The repacking is continued for a month so 
as to delay the closing of the cavity. The wound heals from the bottom 
by the process of granulation, and eventually the posterior and lateral 
surfaces of the rectum become firmly fixed to surrounding structures. 
This procedure gives excellent results in those cases of complete pro- 
lapse in w’hich loops of small intestine do not occupy the peritoneal 
pouch. 

SuBjimsion of the Itecluinfroin the Abdomen. By this procedure the 
terminal portion of the pelvic colon is fixed to the left postero-lateral 
wall of the false pelvis. The operation is known as sigmoidopexy or 
pelvic colopexy, and was first described by Lenormant. The patient is 
placed in a high Trendelenburg position and the abdomen opened by a 
left paramedian incision extending from the symphysis pubis to an inch 
above the level of the umbilicus. Traction is made upon the pelvic 
colon until the prolapse has been completely reduced. An incision is 
then made through the peritoneum on the outer aspect of the pelvic 
colon, about three inches long, parallel and externally to the left ureter. 
The pelvic fascia over the ilio-psoas muscle is exposed and the external 
longitudinal band of the terminal pelvic colon is sutured to the fascia 
by a series of sutures introduced at intervals of a quarter of an inch 
from above downwards. The sutures should not be tied tightly lest 
they should cut out before firm adhesion has taken place. The outer 
edge of the peritoneum is then sutured to the colon by means'of a con- 
tinuous catgut suture. Finally the abdomen is closed in the usual way. 
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Of all the methods which have been advocated for the surgical 
treatment of complete prolapse of the rectum, none aOords such 
uniformly good results as amputation of the protruded bowel. By this 
means not only is the whole of the rectum excised, but the extruded 
portion of tlie pelvic colon is renmved as well. The operation i.s called 
recto-sigmoxilectomy (author's operation). 

Technxtjuc of (he Operttlion. Tlie patient having been anaesthetised 

the best ana’sthctic for the purpose being intrathecal percaine (1 cc. 
of 1-200 solution) combined with gas-and-oxygen inhalation — is placed 
in the combined lithotomy and Trendelenburg jjosition. The rectum 
having been protruded to its full extent, the apex of the protrusion is 
gra.sped by a pair of Lane's tissue forceps to prevent retraction. Com- 
mencing anteriorly Imlf an inch from Hilton's wliite line, a longitudinal 
incision two and a half inches long is made through the muco«a, and 
then, by blunt dis.sectlon, the mucosa is separated from tlie underlying 
numcular coat as far laterally as possible on either side. At the lower 
angle of tlic incUion through the mucosa a pair of Kochcr's forceps is 
placed transversely on tlie mucosa, on either side, so as to control 
bleeding from the hroniorrhoidal vessels. 

At the level of the upper e.xtrcmity of the incision the mucosa is 
tuvided transversely on cither aide as far as tlie lateral borders of the 
protruded bowel, thus e.xposing the muscular coat of the rectum. The 
posterior aspect of the protrusion is then dealt \\ith in a similar manner 
so that the muscular coat of the rectum is denuded of mucosa through- 
out its circumference. The muscular coat is now incised longitudinally 
on its anterior aspect by an incision corresponding in length to the 
initial incision through the mucosa (6g. 640). The object of commencing 
this incision half an inch from Hilton’swhite line is to prevent damage to 
the external sphincter muscle, and especially to the point of fusion 
beU-een the levator ani and the external muscular coat of the rectum, 
upon which depends subsequent control over the contents of the 
bowel. 

The peritoneal pouch, which always exi.sts in cases of complete 
pro apse, is thus opened, exposing the pehne colon to view, which, 
long free anteriorly and at the sides, is attached posteriorly by the 
vascu ar petlicle of its mesentery. Should this pouch contain omentum 
or coi s of small intestine, they ore returned into the abdominal canty 
and kept there by means of a suitable swab. 

The muscular coat of the rectum is now dinded transversely, 
throughout its circumference, at the level of -tlie upper angle 'of the 
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longitudinal incision, when it mil be found that the rectum can be peeled 
downwards (fig. G41). All bleeding points are secured by forceps and 
ligatured. The peritoneal pouch is shut off from the general peritoneal 
cavity by suturing the cut edge to the anterior and lateral surfaces of 
the pelvic colon after withdramng the swab which may liave been 
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introduced to maintain coils of small intestine within the pelvis, "ffhen 
tliis lias been done, the vascular pedicle of the pelvic mesocolon is 
n"atured half an inch below the point where the pelvic colon is to be 
cut across. The pelvic colon is then completely divided at a point at 
least half an inch above the level of the ligature upon the pelvic meso- 
colon, thus Uherating the rectum and the protruded portion of the 
pelvic colon. Tlie cut mai^ln of the jmivic colon Is then sutured to the 
stump of the rectum by means of intcrruptctl sutures of catgut, first 
muscular coat to muscular coat and then mucosa to mucosa {figs. 042, 
G43). Pinally, the index finger is c.arcfuUy inserted into the lumen of 
the pelvic colon in order toascertain that it lias not been unduly stenosed 
by the sutures, and then n drainage-tube is inserted to facilitate the 
voidance of flatus. 

Post-oimativc Trcalmcnt. The bowels should be kept confined for 
four or five days and then opened by an olive oil enema. Strong 
aperients should be avoided until the suture line is quite sound. At 
the expiration of ten da}'8, and daily afterwards, tlic index finger is 
passed through the junction to obviate constriction of the lumen 
dturing the healing procc.ss. 

Mortaliti/ After (he Ojterntion. It might be assumed that, because 
the peritoneal pouch is freely opcnc<l during the operation, there is 
considerable risk of .septic peritonitis supervening as the result of 
B, coli infection, Onriously enough such a complication never seems 
to arise despite the fact that the mucosa of tlie rectum is e.vpose(l and 
cannot be sterilised. Out of thirty-four operations performed by 
myself there has only been one death. The fatal result in that case 
was due to strangulation of a loop of small intestine by a band oi 
adhesion. 

End Eemills. The.se, so far as my personal experience goes, have 
been remarkably good. There has only been one instance of recurrence, 
which occurred five years after the primary operation. Amputation o 
the proLapsed bowel was again resorted to. The portion of the pel^c 
colon which was excised contained several diverticula, each of 
contained a small mass of fax»s. The narrowing of the lumen cause 
by the diverticula accounted for the recurrence of the prolapse. 



CHAPTER V 


Fistula in Ano 

The term fistula denotes an abnormal communication between the 
skin surface and the interior of a hollow viscus, or between the skin sur- 
face and the interior of a duct, or between two adjacent hollow viscera. 
The proctologist is concerned only with the variety known as ano-rectal 
fistula}. 


ano-rectal nSTULiE 

The rectum is frequently the seat of fistulous communications, 
which are referred to as fistulse in ano — a bad term because it implies 
implication of the anus only — or as ano-rectal fistulm, a ranch better 
term, espressing implication of not only the anus but tho anal canal 
and the rectum as well. The surface apertures of ano-rectal fistulm are 
located in the perineum, but it must not be assumed that every surface 
aperture of a fistulous track encountered in the perineum is necessarily 
that of an ano-rectal fistula. For instance, in the anterior, lateral, and 
posterior regions of the perineum surface apertures may exist (fig. C44) 
which lead into fistulous tracks that have no connection with tlie 
rectum whatever. Thus, a surface aperture situated in the anterior 
part of the perineum, in or near the middle line, is probably that of a 
urethral fistula, the result of a peri-urethral abscess due to the presence 
of stricture of the urethra. A surface aperture in the lateral part of the 
perineum, especially when in proximity to the transverse anal line at a 
distance of not less than two inches from the middle line, is probably 
the point of evacuation of a pelvi-rectal abscess. An abscess of this kind 
is the result of suppuration originating in the parametrium, the base 
of the bladder, the prostate, or the vesiculm seminales, and occupies 
primarily the superior pelvi-rectal space of Ricliet. The pelvi-rectal 
space is shut off tom the para-rectal space by the fascia propria of the 
rectum (fig. 645), by which the pus is prevented from being discharged 
into the rectum. Though originally situated above the levatores ani, 
the pus extends through the latter and invades the ischio-rectal fossa, 
ultimately finding an exit through an opening upon the skin surface. 
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Again, a surface jvj)crturc situated in tlie po.s'terior part of the 

perineum in tlie middle line, between tlie tip of the cocej'x and the 

anal margin, may be the point of issue of a suppurating dermoid. Such 

dermoids usually develop at the site of a po&t-anal dimple and often 

contain hair. "When a surface aperture i.s situated laterally to and 
about an inch di.stant from the tip of the coccjtc, especially uhen a 
second opening is symmetrically placed on the opposite side, the 
apertures arc probably the vents of a prc-sacral abscess. These abscesses 
are the result of suppuration of the prc-sacral ljunpliatic glands. The 
pus is situated between the sacnim and the fascia propria of the rectum. 

ITie latter effectually prevents the pus from being discharged into the 
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rectum, so that it gravitates downwards and invades the posterior part 
of tlie ischio-rectal fossa by passing through the interval between the 
coccygeus and the levator ani to find an exit on one or on both sides 
of the ano-coccygeal ligament. An aperture situated at or about the 
middle of the inter-natal furrow may be the surface opening of a cana 
lined by epithelium which communicates with the interior of a 
containing hair, the so-called pilonidal cyst. 

Lastly, a surface apertiU’C situaterl close to the middle line, ‘“it ® 
level of the upper extremity of the inter-natal cleft, indicates t e 
existence of a sacro-coccygeal sinus. A sinus in this situation is 
generally supposed to lead dorvn to carious hone, but, so far as inj 
experience goes, it never does, nor has it any connection 'vith t ® 
rectum. It is the result of a luematoma caused by a fall upon c 
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buttocks. Tbe aperture leading into the sinus is almost invariably 
situated on the left side within half an inch of the upper extremity of 
tbe inter-natal cleft, a circumstance that is probably accoimted for by 
tbe fact that right-handed people fall more heavily upon the left side. 

With the exception of the above, and also of those leading dowm to 
carious bone in the neighbourhood of the tuberosity of the ischium, 
the sacrum, or the cocc}^:, all other surface apertures of fistxilous tracks 
found in tbe perineum are those of ano-rectal fistulie. 

Etiology of Ano~Reclal Fistulw. Fistulous communications between 
tbe sldn surface of the perineum and the interior of the anal canal or 
rectum are occasionally established by penetrating woimds from with- 
out, or from extravasation of fsecal material into the peri-rectal tissues 
as the result of perforation of the rectal wall by a carcinomatous growth 
or by an ulcer in the vicinity of a fibrous stricture. Such ano-rectal 
fistul® pursue an atypical course wluch is entirely dependent upon 
trauma or pre-existing disease. With these exceptions eveiy ano-rectal 
fistula is preceded by an abscess which is the outcome of infection 
conveyed to the tissues, in which the abscess forms, chiefly by means 
of the lymphatics. 

In the majority of cases the infective process starts in a lesion 
situated either in the anal canal or in the lower half of the rectal 
ampulla. The lesions usually responsible are : a thrombosed internal 
pile, extravasation of blood from a ruptured vein in the submucosa, a 
fissure at the anal margin, a torn-down anal valve, laceration of the 
pedicle of a polypus, an ulcerated surface in a sinus of flioxgagni and 
puncture or laceration of the mucosa, either by small fragments of 
bone which have been swallowed, or by the needle of a syringe employed 
in the treatment of internal hajmorrhoids by the injection method. 
There is no doubt also that occasionally peri-rectal suppiuration is due 
to micro-organisms gaining access to the tissues by means of the blood 
stream. 

Many years ago very opposite opinions upon this point were held 
by two eminent contemporaries. Sir Benjamin Brodie and Mr. Syrae, 
both of whom evidently entertained a leaning towards proctology. 
Brodie confidently asserted that fistula-in-ano was due to the existence 
of an ulcer in the mucous membrane, and that the suppuration in the 
neighbouring tissues was subsequent to and dependent upon the 
ulceration. Mr. Syme, on the other hand, asserted with equal confidence 
that tbe inflammation and suppuration took place in tbe tissues 
external to the bowel and that the abscess subsequently opened into 
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the rectum. No douht hir. Syme was mindful oi the prevalence of 
ischio-rectal abscesses among carpenters and stone-masons from sitting 
upon damp and cold seats, and among cavalrjTnen from riding upon 
vet saddles. 

Nowadays, by the aid of blood cultures, we know that micro- 
organisms circulate in the blood stream under certain conditions and, 
finding a suitable nidus in low resisting fatty tissue, may give rise to 
suppuration. Just in the same way as a perinephric abscess may 
result from staphylococcic infection originating in a suppurating 
furuncle of the scalp, so may an i-scbio-rcctal abscess be consequent 
upon dental pyorrhoea or other distant septic focus. 

The sequence of events, therefore, lending up to the establishment 
of an ano-rectal fistula is, in the majority of instances, as follows: 
{a) Appearance of an initial lesion ; (6) septic lymphangitis or phle- 
bitis, ns the result of infection by micro-organisms ; (c) suppuration 
eventuating iu the formation of a localised abscess ; (d) evacuation of 
the pus either into the bowel or through the skin, or in both situations, 
thus giving rise to (1) an incomplete, or (2) a complete fistula. 

Classification of Ano-Rcdal Fistula:. It is usual to divide nno-rectal 
fistula) into three varieties : (u) the complete fistula ; (6) the blind 
external fistula ; (c) the blind internal fistula. 

Jly objection to the above universally adopted classification of 
ano-rectal fistulre is that it conveys the impression that they are 
varieties of a single type differing only in degree, and therefore equally 
amenable to treatment by the simple surgical procedure of lading open 
the fistulous track completely from the external opening to the internal 
opening and alloAving the resulting wound to heal progre.ssively frou^ 
the bottom. There is Jio doubt that many fistula) can be completely 
cured by this simple procedure, and yet it frequently happens that, 
when carried out in some instances, disastrous results ensue, on account 
of loss of control over the anal orifice. The explanation of these 
divergent results is that there are several types of fistula) differing m 
the anatomical relationslrip of the main track to the various muscles 
controlling the anal outlet. Every fistula of inflammatory origin is 
preceded by an abscess, and the main track of the fistula is the con- 
tracted but unobliterated original abscess cavity. The anatomical site 
of the original abscess, therefore, determines the tj^pe of the fistula. 

The abscesses which precede fistula formation are the result of a 
septic focus in the terminal portion of the rectum, which extends by 
means of the lymphatics. The lymphatic system of the rectum consists 
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of two plexuses, tLe submucous and the intermuscular, the efferents 
from which communicate with (1) the lymph sinus of the rectum, a 
space existing between the external muscular coat and the peri-rectal 
fatty tissue, and (2) the subcutaneous peri-anal Ijunphatics. The 
efferents from the anal canal also pass through the fatty tissue of the 
ischio-rectal fossa on their way to Alcock’s canal. As the result of 
sepsis wnthin the rectum an abscess may form in any of the above 
situations, and since the anatomical site of the abscess detennines the 
type of the resulting fistula, the following classification of ano-rectal 
fistulas seems to he anatomically advisable : 


(A) The subcutaneous. 

(1) 

blind external. 


(2) 

blind internal. 


(3) 

complete. 

(B) The submucous. 

0) 

blind external. 


(2) 

blind internal. 


(3) 

complete. 


(4) 

bilateral. 

(C) The intermuscular. 

(1) 

blind internal. 

(D) The para-rectal. 

(1) 

blind internal. 


(2) 

complete. 


(3) 

bilateral. 

(E) The sub-sphincteric. 

0) 

blind internal. 


(2) 

complete. 


(3) 

bilateral (anterior horseshoe). 

(F) Tlie ischio-rectal. 

(I) 

blind external. 


(2) 

blind internal. 


(3) 

complete. 


(4) 

bilateral (posterior horseshoe). 


FEATURES OF INTEREST PRESENTED BY A COMPLETE 
ANO'RECrrAL FISTULA 

A complete ano-rectal fistula presents four features of interest, 
namely: (1) The external opening ; (2) the internal opening ; (3) the 
main track ; and (4) the offshoots or extensions from the main track. 

(1) The external opening. A great deal of information can he 
obtained in regard to the probable type and nature of a fistula by 
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obsciving tlie size, position, and number of tbc fistvilous apertures to 
be seen in the perineal region. As a general rule, if the opening is small 
and contracted, and especially if it slioiild be situated nithin an inch 
of the anal verge, the fistula is probably subcutaneous in tyjie. Should 
the opening he large, irregular in shape \nth undennined edges, and 
particularly if the surrounding skin is of a reddish-purple hue, the 
fistula is most probably tuberculous in origin. When the opening is 
surmounted by a tuft of granulation tissue such as is often observed 
at the orifice of a sinus leading domi to carious bone, a deeply-seated 
fistula, sucli as the iscbio-rcctal or the para-rectal, is indicated. Should 
the opening he situated close to tlic anal verge or nithin half an inch 
of it. and a probe passes deeply m a direction parallel to the long axis 
of the bowel, the fistula is invariably of the submucous tj'pe. 

Lastly, the presence of several external openings is an indication of 
the existence of offshoots from the main track of a deeply-situated 
fistula, such as the ischio-rectal or the para-rectal. 

Although a great many ano-rcctal fistulic liavc only one external 
oxieuing, multiple openings ate the rule rather than the exception in 
those of tlic iscliio-rcctal type. In tlie.se tlicre is only one internal 
opening, situated in the middle line posteriorly, opposite the interval 
between the sphincters, and h often of large size. When the internal 
opening is large, sometimes large enough to admit the tip of the index 
finger, faecal matter is apt to enter it when an action of the bowels tabes 
place, thus provoking acute inflammation along the main track of the 
fistula. As the result, then, of septic Ijunphangitis, secondary' abscesses 
are formed in the vicinity* of the main track. These abscesses eventu- 
ally extend to tlie sknn surface and open there, forming secondary* 
openings. The original external opening is knou-n ns the primary 
opening, and indicates the termination of the main track of the fistula. 
Openings in connection with the same fistula which appear subsequently 
are secondary opening and represent the surface terminations o 
ofishoots from the main track. It must not be forgotten, however, 
that external openings may* not always be connected with the same 
fistula. It sometimes happens that two or more separate fistul® 
in the same patient, each having a separate external opening- Instances 
occasionally occur in which two, three, or four separate complct® 
fistulje co-exist in the same patient. 

(2) The internal opening is always located in the interior of the 
bowel, and is due to perforation of the mucous coat. As a rule, mteru 
openings are of small size and are generally circular in outline, 
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occasionally they are much larger and of irregular shape, as, for example, 
when they are tlie result of lacerations of the mucosa, such as might be 
produced by partial tearing through of the pedicle of a polypus, the 
tearing do'wn of a valve of hlorgagni, or an abrasion caused during the 
passage of a foreign body, such as a fish-bone. "N^Tien an internal 
opening is exceptionally large, the fistula is usually tuberculous in 
origin. 

The position of an internal opening varies according to the type 
of the fistula with which it is associated. Thus, the internal opening 
of a para-rectal fistula is generally situated above the level of the 
levatores ani, at a distance from two to three inches above the anal 
margin. That in connection with a fistula of the submucous tj'pe may 
he situated anywhere along the course of the main track, but is generally 
foimd immediately above Hilton’s white line. The internal opening 
of a suh-sphincteric fistula is always situated in the anal canal in one 
of three positions at the level of the valves of Morgagni, namely, either 
in the right anterior quarlrant or in the left anterior quadrant, or in 
the middle line posteriorly. The internal opening of an ischio-rectal 
fistula ia always situated in the middle line posteriorly opposite the 
interval between the external and internal sphincters. The internal 
opening of the intermuscular type may be situated anywhere in the 
circumference of the anal canal, but always at the level of the interval 
between the sphincters. 

In the majority of cases there is only one internal opening to each 
complete or blind internal fistula, but occasionally there are tw'o. 
AVlien a second internal opening, in connection wdth the same fistula, 
exists it is generally situated at a higher level along the course of the 
submucous track extendmg vertically or obliquely upwards from the 
lower opening. "VMien more than one internal opening is discovered at 
the same level, each opening belongs to a separate fistula. If there is 
an internal opening at the level of the interval between the internal 
and external sphincters, and a second opening is found higher up 
without an intervening submucous track between them, both are 
internal openings of a para-rectal fistula. 

The position of the external opening of a fistula, as regards the 
distance from the anal margin and its relation to the transverse anal 
line, is sometimes an indication to the position of the internal opening. 
This valuable and practical observation was made by Goodsall, of 
St. Mark’s Hospital, and became known as Goodsall’s rule. According 
to his observations, if the primary external opening is situated from 
an inch to an inch and a half distant from the anal margin, and either 
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anteriorly to or on the transverse line, the internal opening will be 
found opposite the interr'al Lchveen the sphincters in the same radial 
line as the eirtenial opening, and the main track will be straight. 
Secondly, wnen the e.xternal opening is a similar distance from the anal 
margin but situated posteriorly to the line, the internal opening will 
be found in the middle line posteriorly opposite the interval between the 
sphincters, and the rnain track trill take a curved course. Lastly, if 
the e-xtemal opening is at a greater distance than an inch and a half 
from the anal margin, cither anteriorly or posteriorly to the line, then 
the internal opening is nlwaj-s to be found in the middle lino posteriorly 
opposite the interval between the sphincters, and the main track takes 
a curved course backwards (sec fig. 04 G, D, E). The rule does not apply 
to t e majority' of fistuk-e but only to certain typos, which accounts 
or Its not hav'ing received the recognition which it de.scrves. According 
to my oum observations it is only' applicable to the siib-sphincteric 
and the ischio-rectal typc.s of fistiilsc, representing rather less than 
per cent of the total numlier; hut for these it is an accunito and 
valuable guide when an operation is being performed. 

_ (3) The wain track extemls from the internal opening to the 
primary external opening, and may take a straight, curved, or tortuous 
come. Its anatomical position in regard to the coats of the terminal 
po ion of the rectum and of the tissues in its immediate vicinity 
e ennmes the type of the fistula. The exact position of the main 
° t regard to the tmiscular apparatus controlling the 

ou et 0 t e rectum is of the utmost importance from the point of 
surgical treatment. Failure to recognise that all fistnltc are not 
o e same tj*pe is responsible for the disastrous consequences that 
sometimes result from operative treatment. 

W Offshoots or exlensionn from the main track. Whenever there 

13 a ree cliarge of pus, either from the internal opening or from the 
prunaiy external opening, the formation of an ofishoot from the main 
track IS micated. Repeated attacks of suppuration lead to the 
formation of multiple offshoots from the main track so that, in the 
Murse o time, a labyrinth of inter-communicating channels is formed. 

me ypes of fistula are more prone to ramification than others. -AH 
Ustulai are at first imilateral, bnt secondary offshoots may extend 
across the nuddle line so that the fistula ultimately becomes bilaterally 
disposed. The offshoots from the main track are not necessarily 
confined to the same anatomical locality; thus, the secondary tracks 
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in connection •witli an iscliio-rectal fistula may be entirely located in 
the subcutaneous tissue, a complex fistula resulting to which the 
designation “ fistula of the ischio-rectal type •with subcutaneous 
extensions should be applied. Again, an offshoot from an ischio- 
rectal fistula may be located in the submucous tissue, when an “ ischio- 
rectal fistula with submucous extension results. It is important, 
therefore, w’hen operating upon different types of fistulse, to bear in 
mind the possibility of offshoots e:^sting in lymphatic areas other than 
tliat in which the main track is situated. 

An offshoot from a unilaterally situated fistula when extending 
across the middle line to the opposite side, by reason of the fact that 
the lymphatics on both sides are symmetrically disposed, follows an 
exactly similar course to that taken by the main track of the original 
fistula, and is therefore a replica of it. The extension simulates the 
disposition of the original fistula, terminates in an external opening 
in a corresponding position to that occupied by the primary opening, 
and gives rise to offshoots following a similar course to those taken by 
the offshoots from the original mam track. The type of fistula which 
most commonly extends to fie opposite side fs tic isciio-rectal, though 
the submucous type may occasionally do so. 

GENERAL PRINCIPLES OF TREATilENT 

A^Tienever a fistulous communication Trith the interior of the anal 
canal or rectum has been established, spontaneous cure seldom results. 
The treatment, therefore, of an ano-rectal fistula is mainly operative, 
though in certain circumstances palliative measures may be adopted. 

Palliative Treatment. This, though it may sometimes succeed in 
arresting progressive extension, rarely effects a permanent cure. It 
should, however, be always adopted in cases in which a patient’s 
constitutional condition contra-indicates operative interference. Local 
treatment, such as the use of warm sitz-baths and the application of 
fomentations to the perineum, is advisable. Daily evacuation of the 
bowels should be ensured by the use of mild aperients, but strong 
purgatives should be avoided, as "violent peristalsis might force liquid 
faces into the internal opening and set up active suppuration in the 
main track. 

Operative Treatment. The suigical treatment of a fistulous track 
is comparable to the conversion of a subterranean tunnel into an open 
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trend] bj- digging airay tie earth covering it from end to end, and 
then fUhng in tlie trench mth new material until it is level vith tie 
surrounding surface. By adopting this principle the tis.sues overlying 
the main track of a fistula, from the primary e.vtcrnal opening to fie 
internal opening, are divided so that an open wound is created which 
IS made to heal progressively from the bottom, and so efface the fistula. 
Offshoots extending into the surrounding tissues are dealt with in a 
similar manner. 

The principle iinderlj-ing tlie surgical treatment of a fistula is to Uj 
open the mam track from end to end, together with all the offshoots 
extending from it. It is possible to efface all fistula? in this way, but 
nbether a satisfactorj’ result is obtained or not depends upon the 

amage that may have been inflicted upon the muscular apparatus 
controlling the anal outlet. 

Although the majority of ano-rectal fistula? communicate inth the 
interior of the bowel by means of an internal opening, in only a small 
percentage of them is the muscular coat penetrated by tlic main track, 
but m these the laying open of the main track from end to end results 
in serious impairment of the muscular control of the anus. If all ano- 
recta stula? wore of the same tj’pe, the simple procedure of laying 
open the main track from end to end. together with all offshoots from 
It, would produce equally good re.sults. Unfortunately, liowever, in 
some instances permanent loss of muscular control ensues. The 
explanation of this is that tlie anatomical relationship of the main track 
to the musculature of the anal outlet varies in different t}Tes of 
fistui®, 

The po.sitioii of the internal opening can usually be taken as an 
indication of the point where the main track passes tlirough the bowel 
wall. The usual position of an internal opening is at the level of the 
mterval between the internal and the external sphincter, which is 
approxnnately at Hilton’s white line, but in some instances it may 
be found at a much higher levcl-for e.xample, quite two or three 
inches above the anal margin. A high-lying internal opening does not, 
however, always indicate that the main track- of the fistula penetrates 
the inuscular wall of the bowel at a corresponding level. 

A great deal of controvert has centred round this point. Some 
authorities slate that in their experience no harm results from laying 
open the mam track of a fistula which has a high-lying internal opening, 
whereas others, of considerable experience, aver with equal conviction 
that m smiilar circumstances permanent loss of control inevitably 
resu ts. "When two such divergent opinions are expressed by those 
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who have had considerable experience in the operative treatment of 
ano-rectal fistnlfe it is obvious that there must be some explanation to 
account for the discrepancy. The truth is that neither group of 
observers has realised the fact that ano-rectal fistul® differ widely in 
type, so that whereas both are right in the opinion expressed, both are 
also ^vrong. 

Let us take, for example, the case of a submucous fistula having a 
high-lying internal opening such as is represented in figure G4G. l^e 
main track of such a fistula is, throughout its course, superficial to the 
muscular coats of the bowel. Laying open the main track of such a 
fistula into the cavity of the bowel cannot possibly 
inflict any injury to the musculature and there- 
fore no impairment of control can possibly result. 

Again, in the case of an ischio-rectal fistula with 
a submucous extension having an internal opening 
at the extremity of the submucous portion of the 
track, as is shown in figure 647, laying open the 
track from the external opening to the internal 
opening into the cavity of the rectum only inflicts 
injiuy to the external sphincter, from which it is 
common knowledge that impairment of control 
does not result. 

It is obvious, therefore, that those who hold the 
opinion that the lajnng open of a fistulous track, 
having a high-lying internal opening, may be carried 
OTit without inflicting impairment of control must 
have been fortunate enough to encounter fistulse 
of the above types. On the other hand, those 
who have experienced the disastrous consequences 
of permanent loss of control have probably been unfortunate in 
encountering fistulm of the type shown in figure G48 during the early 
stages of their experience. It is apparent from a glance at the illus- 
tration that laying open the main track of that type of fistula (the 
para-rectal) into the cavity of the bowel would result in complete 
division of both sphincters, both muscular coats of the rectum as far 
as the site of the internal opening and, w'hat is more important still, 
the point of fusion of the levator ani muscle with the external muscular 
coat of the rectum. The fibres of the levatores ani radiate from the 
periphery of the pehis to the rectum, much in the same manner as do 
those of the ciliary muscle towards the pupil. Contraction of the 
ciliary muscle dilates the pupil, and contraction of the levatores ani 
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expands tte anal canal When the margin of tlie pupil is divided, a 
V-shaped gap is produced bj’ the unopposed contraction of the radia- 
ting fibres of the ciliary muscle. Exactly the same thing takes place 
when the point of fusion between the levator and the external muscular 
coat of the rectum has been divided. A V-shaped gap is thereby 
produced owing to retraction of the edges of the wound and hopeless 
incontinence is the result. 

Division of the internal sphincter is generally regarded as the cause 
of loss of control after fistula operations, but I have not found it to 
occur even after complete division of the mnscle when laying open the 
main track of an intermuscular fistula. Some obsen’crs regard division 
of the external sphincter as the causative factor of impairment of 
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control after operations for fistula, but these have e\'idently overlooked 
the fact that the external sphincter is generally completely divided 
during an operation for fissure without ill eficct. The position of the 
internal opening of a fistula is of very’ little consequence in determining 
the nature of the operation to be performed, but the anatomical 
situation of the main track in its relation to the musculature of the 
anal outlet is of the greatest importance. 

An important principle involved in the operative treatment of a 
fistula is that the square area of the surface wound should be made at 
least twice as great as the square area of the rest of the woimd. The 
most satisfactory way of increasing the surface area of a linear wonn 
is to make incisions through the skin and subcutaneous tissue at right 
angles to the line of the Tnnin incision (fig. 649). I call these secondary 
incisions *' relieving cuts.” They should be made at points where 
appears to be greatest tension along the margins of the main incision. 
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No definite rules can be laid down in regard to tfieir exact position 
or as to the number of incisions required, much depending upon 
individual experience as to the manner in which the wounds heal, but, 
provided that the surface area is increased to the requisite extent, the 
fewer incisions required the better the ultimate result wll be. 

Increase of the surface area of a wound may also be effected by 
removing healthy skin around the woxmd made by laying open the 
main track of the fistula and the offshoots from it. The objection to 
this procedure is that the woxmd takes longer to heal, and the deficiency 
of skin resulting from extensive removal is replaced by dense scar tissue 
which may interfere with the expansion of the anxxs dxxring deftecation. 

A 



Top riglit li&nil fig sKowmcrramof furXareanatcsohing from inci«ion.i 
at A. D and C 


AVhen operating upon fistula? lying at a great depth, sxich as those 
of the para-rectal type, the area of the whole wound may be so extensive 
that it is not possible to increase the area of the sxxrface wound suffici- 
ently, on account of lack of room. Under these circumstances the 
surface wound will be healed long before the remainder of the woxmd 
has been completely filled in. Nevertheless, the depth of the original 
wound will have been diminished considerably, in most instances by 
more than half of its original extent. In order to permit the remainder 
of the woxmd to be completely filled in, the surface wound should be 
reopened to the requisite extent. 

When dealing with this type of fistula, the possibility of a second 
operation becoming necessary, in order to ensure complete effacement of 
the fistulous track, should never be lost sight of, and the patient should 
be warned of this beforehand. 
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GENERAL PRINnPLES IN THE TECHNIQUE OF AN OrERATION UPON A 
TVPICAL C05IPLETE HSTULA 

For an operation for fistula, tlic most suitable position of the 
patient is the lateral and nemi-pronc, on the side on which the primary 
external opening exists, except when the fistula is situated in the 
anterior part of the perineum, where the operation field is most con- 
veniently exposed by the lithotomy posture. 

First of all, the exact position of the internai ojiening is determined 

} digital exploration of the anal canal, and then the course taken by 
the mnin track and the extent of the oftshoots from it arc carcfnllv 
mapped out by grasping the pcri-rcctal tissues between the index 
inger inside tlic rectum and tlic t]iiimb upon tlic skin surface of the 
ischio-rectal fossa. The point of a probe-director is tlien introduced 
into the main track through the primary external opening. 

It sometimes Imppcns tlmt the orifice is so contracted tliat difficulty 
IS experienced in inserting even the smallest probe into it. In these 
circumstances the orifice should be enlarged by a small incMon at 
right angles to the line of the main track. 

As soon as the iirobo-director has fairly entered the main track, it 
s oil (1 be gently passed along it in a direction towanis the internal 
lorce should he u.sed, lest a false jiassngc bo made. 

lien the main track takes a straight course no difiiculty i.s e-xiieri* 
enced m introducing the probe as far as the internal opening, where the 
point can readily be made to protrude through it. In those cases, 
owever, in Mliich the main track takes a curved course (see fig. 6CS), 
some difTiculty may be encountered in reaching the internal opening 
on account of the inability of the probe to adapt itself to the curves of 
the track. 

Accordingly, in order to avoid making a false passage, the point of 
the probe should be forced through the skin at the spot where its 
further progress has been arrested. Tiie tissues overlying the probe are 
then divided, thus exposing a portion of the track. Tlie probe is then 
re-introduced into the track and passed along it until its point protnicli^ 
througli the internal opening. Sliould the passage of the probe be 
agam impeded by a ciir\'e in the track the mancciuTe above described 
must be repeated. 

As soon as the probe-director has entered the anal canal its point 
should be hooked down by the index finger and brought out through the 
anus. The overlying tissues, including tlie external sphincter 
in all cases in Avhich the track passes heneatli that muscle, are then 
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divided completely so as to liberate the probe. The floor of the main 
track has thus been exposed to view in its entirety and can be readily 
recognised by the granulation tissue lining it. 

A careful search is then made along the floor and sides of the 
exposed track for apertures leading into offshoots. '\Mien such an 
offehoot is found the probe should be passed along it to its extremity 
and forced through the skin at that point, should it terminate in a 
cul-de-sac. AATien all existing offshoots have been laid open, relieving 
cuts, in order to increase the surface area of the wound to the required 
extent, should be made at points where they are considered to be 
necessary. 

Finally, all overhanging or imdermined edges of skin should be 
removed and the entire wound carefully packed with strips of gauze 
and cotton wool. 


GENERAL PRINCIPLES OF AFTER-TREATMENT 

The after-treatment of a fistula wound is exceedingly important. 
A perfectly successful operation may fail to effect a cure if the details 
of after-treatment are not attended to. The primary object to be 
obtained is that the wound resulting from the operation should heal 
progressively from its deepest part throughout its entire extent. 

When the wound is superficial there is no difficulty, and the healing 
process proceeds without interruption until the granulation tissue 
becomes level with the surrounding skin and the surface is completely 
covered by epithelium. In those cases, however, in which the main 
track lies at a considerable depth and pursues a curved course, the 
surfaces of the more superficial parts of the wound are apt to come into 
contact with one another and adhere, imless kept apart. In this way 
the deepest part of the wound may escape obliteration, and the main 
track of the fistula is re-established by the process known as “ bridging.” 
In order to prevent bridging, the surfaces of the deeper portions of the 
wound should be kept apart by interposing a thin layer of cotton wool 
or a strip of gauze between them. On no account should the wound be 
tightly packed. The only occasion when a fistula should be tightly 
packed is just after the operation has been completed — never after- 
wards. Tight packing not only impedes the healing process but 
prevents the formation of granulation tissue, wuth the result that the 
woimd ultimately heals wth a depressed scar, which, especially when 
it traverses tlie anal orifice, is one of the commonest causes of impaired 
control after operations for fistula. 
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A fistula wound which is healing henltliily is practically free from 
suppuration. -Whenever pus wells up in the wound it is an imlication 
that one of three conditions is present ; ( 1 ) bridging has occurred at 
some part of the wound ; (2) an offshoot has escaped detection cluriim 
the operation ; or (3) on offshoot, which did not exist at the time of 
the operation, has developed subsequently ns a consequence of infected 
tissue having broken down, -micnever, therefore, an excess of pus is 
found to exist, the vvouiid should he carefully explored with a probe 
in order that the exciting cause of the suppuration may be ascertained 
and dealt with by a secondary operation without delay. 


THE SUncUTANEOUS TYPE OF ANO-EECTAL FISTULA 
The subcutaneous fistula is entirely confined to the subcutaneous 
tissue m the immediate vicinity of the anus, both the main track and 
any e.\isting off, shoots from it being usually superficial to the deep 
lascia and to the cxteriinl sphincter imiscle. The abscess precedbif 
1 s onuation is geiierally due to suppuration ocemring in a localised 
hmmatoiiia occasioned by tho rupture of a dilated circuni-anal vein 
(some lines called a tlirombotic pile), a suppurating circum-anal 
aceous o ide or to septic thrombosis or l^Tnpbangitis originating 
n a ssi^e. The resulting fistula is never extensive, is invariablj 
unilateral, and presents three varieties : 

(а) The blind ej:fcrnal subcutaneous fistula is nearly ahvap due 

0 a ^ippurating circuiu-anal hromatoma, though occasionally it may be 

ous origin. Tbe external opening is usually small and often 

1 cu ^ 0 ni when situated in a sulcus between adjacent anal rug®. 
Ihe mam track, often not more than half an inch in length, is directed 
towards the anal margin and is entirely superficial to the external 

cimu*^exencT"^ “T 

(б) Tlw blind internal subailaneous fstula (fig. 650) is invariably 
associated with a fi^re, and is due to septic lymphangitis. The 
^ opening is situated at the lower edge of the fissure and can 
usua y e displayed when the anal margin is everted. The main track 
raihates m a straight line from the fissure and is generally situated close 
to the middle Ime and nearly always on the right side of it. There are 
no offshoots from the main track. 

(c) The complete subentaneaus fistula (fin. 651 C D) is a later 
stage of the preceding variety. The external opening is ustioUy situated 
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about one incli from the anal margin. The internal opening is situated 
at the lower margin of the fissure and is generally larger than in the 
blmd internal variety. On this account fsecal matter is apt to pass into 
the track when the bowels act, and set up active suppinration. Repeti- 
tion of the inflammatory process may lead to the formation of an 
ofishoot which is invariably single and extends beyond the primary 
opening in the same radial line as that taken by the main track. A 
secondary opening may then appear at the extremity of the offshoot. 



A— Rigb'lyiog luUnui o()«ning of aabmocoot £«taU. 

U— latent opening Ctimmoa to eubmocou* •»<) (Bbcuto&eow 
C— Culnie MO of labcat&neotts 


Tij. CSl.— CourtETB StTBCMAKEOCS FlSTOT.* WITH SOtMCCOCS ElTB5S!0'« SESFLTtXa A PiSSEBt 

A— Ciil-de lAc of tabtoacous Sstub. 

B — IntemAl opeiuag of ilie ssiDe. 

C — latenul opening of eubcutAnrous CAtols- 
I) — External opening of the utne. 


/■i/. fl52.— BtCfD SxrrBiraL SosJircws Fjsn72.i. 
A— Cul-de-Kw of Bubmucows track. 

B— External opening. 


AVhenever active suppuration occurs in the main track of a sub- 
cutaneous fistula arising from a fissure, a submucous fistula may be 
associated with it (fig. 651, A, B). This possibility should never be 
lost sight of, because if the existence of the submucous fistula is over- 
Jooljed, complete effacement of the subcutaneous fistula null not cure 
the patient of his sjTnptoms. 

Differential Diagnosis. Since the main track of the subcutaneous 
fistula is entirely confined to the subcutaneous tissue, the induration 
caused by its presence is superficial and can he readily picked up 
between the index finger and thumb and lifted, as it were, away from 
the underlying structures. In those instances in which the fistula has 
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existed for a considerable length of time, pcrliags for several years 
there IS a marked thickening of the avail of the fistula, the result of 
thwarted efforts at repair, and therefore the course taken by the main 
track can be clearly defined by surface palpation. AVlien the finger is 
introduced into the rectum and the tissues of the ischio-reotal fossa 
are pasped between it and the tlinnib placed externally, induration in 
t he iscliio-rectal fos.sa is found to be absoiit, thus serving to (list inviiisli 
the siibciitaneoiis type of fistula from the isehio-rectal, which often 
possesses siibciitaiieoiis extensions in coiiiiectioii with its main track. 

len ( eep-seated induration is detected, an ischio-recfal fistula with 
sii cu aneous extension e.xists. As an c.xternal opefiing of a sub- 
cutaneous fistula IS often sitmated elose to the anal verge, it maybe 
confused lyitli that of a .submucous fistula. The point is readily 
settled by inttodiicing a probe into the c.xternal opening. Should the 
pro e pass i eeply into the main track without resistance, there can 
fistula "i “ submucous 

Clinical Course, ft hcii once estahiislied, the subcutaneous fistula 
con iniies to ischargc pus from the external oijcning. Wiien caused 
y a fissure, pam after defrecation, persisting for several hours after- 
A*’ ^ pronunent symptom. If tlie internal opening is large, fscal 

enter the main track and set up active inflammation 
asiomng attacks of pain in the fistula itself. In these circumstances 
econ ary a scesses are formed, with the attendant symptoms of pain, 
Occasionally, when the liinin track is 
cured' ^ ^ cpithelinlisod and spontaneously 

'"■bmitancous fustula is 'the simplest 
lorm of fistula, consisting, in most cases, of an external opening and 
troel Ti by a straight, superficiallv situated 

necessary- to effect a cure is therefore of the 
P ■ n . A prohe-pointed director is introduced into the external 
opemnp made to traverse the full length of the main track and emeige 
Mougli the internal opening, and is then liberated by dividing the 
result is a linear incision of shallow depth. ^Vith 
exception of the comigator cutis ani, no muscular .structures are 
naed and, consequently, the wound heals wthout the slightest risk 
of control. As the edges of a linear incision are apt to 
turn m during the healing process, the resulting scar may become 
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depressed and groove-like. In order to prevent this and to expedite 
healing, a short relieving cut should be made on cither side of the 
primary incision. ‘When a fissure co-exists the pecten band should be 
divided in the right posterior quadrant of the anal orifice. 

The pecten band is a fibrous ring due to the deposit of fibrous tissue 
in the submucosa of that portion of the anal canal which Stroud 
described as the pecten. This area is bounded above by the free 
borders of the valves of Morgagni (spoken of as the pectinate line), 
and below by Hilton’s white line, IMienever an operation is being 
performed for -a subcutaneous fistula caused by a fissure, a careful 
search should always be made for a submucous track extending upwards 
from the upper edge of the fissure. "When such a submucous track 
exists, its presence can readily be detected by exploring the upper part 
of the fissure with a probe. The submucous track should then be 
dealt Avith according to the method advised for submucous fistula. 

After-treatment. Since the wound resulting from laying open the 
main track of a subcutaneous fistula and the offshoots from it is 
shallow, the packing introduced into it at the time of the operation 
usually comes away when the dressing is changed twenty-four hours 
afterwards. In those cases in which the pecten band has been divided, 
the small pledget of cotton wool, which was inserted between the edges 
of the pectenotomy wound, should not be disturbed until the bowels 
are opened on the fourth day after the operation. The surface of the 
wound should be irrigated twice daily with an antiseptic solution. At 
the expiration of a week or ten days the surface of the wound is usually 
covered throughout by healthy granulations, and healing should be 
complete at the end of three weeks. In those cases in which a sub- 
mucous track has been treated by the ligature method (see fig. 054), the 
ligatures, together with the slough, become detached on the eighth or 
nmth day and are voided in the stools. On the twelfth day, and every 
day afterwards until the woimds have healed, the finger should be 
passed into the anal canal to ensure healing taking place progressively 
from the bottom of the wound. 


TUE SUBirUCOUS TYPE OP AKO-RECTAL FISTULA 
The submucous fistula is confined to the submucosa of the anal 
canal and lower portion of the rectum, and is usually limited to one 
side of the bowel, though occasionally it may extend to both sides. It 
originates as an abscess in the submucosa of the rectal ampulla, and is 

VOL. I.— 2 X 
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due either to sejitic pliicbitis or IjTnpIiangitis or to septic infection of 
blood clot winch Iins been extravasnted beneath tiie mucosa as tie 
result of the puncture of a baimorrhoidal vein by a foreign body, or to 
rupture of a vein durbig a ™lent straining effort. Occasionally the 
abscess is of tuberculous origin. Owing to the loose tc-Tture of tie 
submucous tissue, the absceas extends laterally as well as dmvmvarJs 
towards the anus, where it discharges its contents through an opening 
either at tlie aii.al margin itself or through tlic siciii within half an inch 
of that point. 

This type of fistula pTcscnts four varieties ; (a) blind external 

/ n ; (c) complete submucous ; 

(a) bilateral submucous. 


(а) The blind exicnml submicom fistula (fig. 052) is generally 
e resu t o .a subrnucou-s liajinatonia. Tlie extravasated blood soon 

ecomes in ected and suppurates freely'. The resulting abscess gravi- 
tates towards the amts, and in doing so takes an oblique course dovvn- 
war s an nclrwards until it reaches the anal margin where it finds 
an exi ^ hrough the skin. The external opening is usually to be found 
Cl ler m t le nglit or in the left posterior quadrant, and is generally 
situated witbm Imlf an inclt of the anal verge. The main tra'ck 
extends obliquely upwards and forwards and termijiatcs in a cul-de- 
sac ( g- 5-, ). iVs a rule, the track is situated close to tlie muscular 
coat of tlie bowel beneath the hremorrhoidal vessels. 

(б) The hliml internal suhmvcous fistula (fig. 051, A) is the result 
of a submucous abscess which lias been caused by septic phlebitis or 
ymp angitis. The septic proccsss usually starts in a lesion situated in 

e ana cana such as a fissure, a torn-down anal valve, laceration of 
be mimma of the anal can.il during the passage of a foreign body, 
e.g. a hsh-bone, idceration of the interior of a valve of Morgagni, or 
punc y a syringe needle used for the injection treatment of 
mterna hemorrhoids. The internal opening is situated iu the anil 
canal at the site of the inftial lesion and affoids a ready vent for the 
pus m the abscess cavity, so tliat the abscess seldom attains large 
mensions. Consequently the main track is seldom more than an inch 
the^reotm oonrse parallel to the longitudinal axis of 


(c) The complete submucous fistula (fig. 046) is the least common 
of the varieties of submneous fistula. It is invariably the result of an 
a rasiou of the surface of the rectal mucosa above the level of the 
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levatoies ani. The ahrasion may be due to puncture or laceration by 
a foreign body (fragment of bone), or to the partial tearing through of 
the pedicle of a fibrous or an adenomatous polypus. 

An extensive abscess is formed as the result of acute septic infec- 
tions, and although the pus escapes freely through the internal opening 
situated at the site of the original lesion, it also trades do^vn towarcls 
the anus and discharges through an opening situated mthin half an 
inch of the anal margin. 

(d) The hilateml submucous fistula (fig. 053) is always the result 
of a submucous abscess situated on the posterior wall of the rectum 
above the level of the Icvatores ani. Owing to the spasmodic action 


A e 



CS3.— Buateiui. SoiMOcocs Fistula. 

A and B— Oul de «»cs of trsnevem portion of fwtuloos tnck 

C— Internal opomng ml I«vel of interval letacen tlie eplifneicts 
Inset, 1). — Shoeing tbe position of tbe track m regard to the tauiCDlar coal of tiie rectum. 

of tlie levatores, induced by the presence of the abscess, the anal canal 
is firmly compressed and the purulent collection, unable to track 
downwards on that account, extends transversely beneath the mucosa 
on both sides above the level of the levatores. Eventually, the pus 
tracks down towards the anus exactly in the middle line posteriorly 
and discharges itself through an opening situated at the level of 
Hilton’s W’hite line (fig. G53, C). As soon as the pus has been evacuated 
the abscess cavity contracts, but the lateral portions of it remain as 
hilateral tubular extensions Irom the upper extremity of the median 
main track (fig. 653, A, B). These lateral extensions usually terminate 
iu a cul-de-sac and are generally situated beneath the hsemorrhoidal 
veins (fig. 653, D). The T-shaped disposition of the submucous indura- 
tion caused by the lateral offshoots from the main track of the fistula is 
characteristic of the bilateral submucous fistula. 
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Differential Diagnosis. It is of the utmost importance, from the 
point of view of surgical treatment, that a fistula of the submucous 
type he distinguished from one whose main track is situated externally 
to the muscular coat of the rectum, as in the case of the para-rectal 
fistula. In the complete variety of cither type there is an external 
opening situated in the peri-anal region, as5»ociated with a high-lying 
internal opening through which the point of a probe-director can be 
made to protrude (see figs. 04C and 648). 

Laying open the track of a fistula of the submucous type is not 
followed by the slightest degree of impairment of the jiower of control, 
but if a similar procedure be carried out in a fistula of the para-rectal 
type permanent incontinence \rill ensue. In order to distinguish 
between the tAvo types, a probe-director should be introduced into the 
main track through the external opening and pu-shed onwards until 
Its point protnulcs through the internal opening. If the edges of the 
groove in the director can be felt by tlie examining finger, the tract 
is situated in the submuco.sa, but if they cannot be felt, then the tract 
IS outside the wall of the rectum (see fig. 050, 1). 


Clinical Course. The submucous fistula differs from all other types 
by not exhibiting any tendency to extend by means of tbe development 
of secondary oSshoote from the main track. As soon as the contents of 
the original abscess have been evacuated, the abscess cavity gradually 
contracts into a linear track. Ab tlie opening through which the pus 
has been evacAiated is situated at the most dependent part of the track, 
there is efiective drainage. MTien there is an external opening the 
escape of pus is generally continuous, but in cases in which the opening 
is situated in the anal canal, the discharge is intermittent, taking pl^^*^® 
either during an action of the boAA'cls or when flatus is be’mg voided. 


Operative Technique. The principle of laying open the main track 
of a fistula throughout its full extent can be safely applied to fistul® 
of the submucous type, provided that the incision is made towards the 
lumen of the bowel, and not in the opposite direction. The tissues thus 
divided consist only of mucous membrane and the blood-vessek con- 
tained in the submucous tissue when the track lies beneath theffli so 
that there is no danger of damaging the muscular control of the ana 
outlet. Cutting across the hjemorrhoidal arteries and veins causes free 
bleeding which may be exceedingly difficult to control, especially when 
the track of tlie fistula extends upwards for two or three inches above 
the anal verge. MTien the track lies between tJie branches of the 
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htemorrlioidal vessels, or is superficial to them, there is no danger, but, 
since the track passes beneath the vessels obliquely in the majority of 
instances, it is impossible to lay it open ■without also dividing them. 
Consequently, the method of laying open the track with the knife is 
unsuitable for this type of fistula and therefore the ligature method 
should always be employed. 

When an external opening is present, the portion of the track 
between it and Hilton’s white line can be safely incised, as bleeding 
points in that situation can readily be controlled, but the remainder 
of the track should he treated in the following manner : A probe- 
director is introduced into the lower extremity of the track and passed 
along until the upper end of the track has been reached. If an internal 
opening exists at that point, the point of the probe is pushed through 



Ttg. C54.— Tas JUoircsg MmioD or T«e*Ttso * Sesarcocs Fistitl*. 
double bgeture introduced Into the mam track. 

li— The area betaeen the dotted lines indicttra the granulating aorfate left after the ligatures have separated. 

it, but, if not, the probe must be forced through the mucosa. Since 
Bubmucous tracks usually take an oblique course upwards, the point 
where the probe emerges through the mucous membrane is seldom 
Diore than two inches above the level of the anal margin, so that the 
end of the probe can readily be hooked down by the finger and made to 
protrude through the anus without lacerating the mucosa. Thvo stout 
silk ligatures (No. 10 plaited) are then attached to the end of the probe 
and drawn through the track (fig. 634, A). Without interlocking the liga- 
tures, one of them is tied tightly and then the other is similarly tied a little 
to one side of it so as to include the portion of the mucosa forming the 
Superficial wall of the track (fig. 634, B). The mucosa included between 
the ligatures necroses, and when the slough separates, the track is 
found to have been laid open from end to end Just as effectively and 
'vith more safety to the patient than when the method of incision has 
been employed. 
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Tliose wlio follow bllmlly the doctrine that a fistulous track La\iug 
a liigli-Iying internal opening ahoulcl never be laid open into tlie bowel 
divide tlie tissues suiToundin" the track in the opposite direction, that 
is to sa}% out^vards and awa^’ from the lumen of the bowel. The efiect 
is exactly the same as when the track of a para-rcctal fistula is laid 
open into tlic lumen of the rcctiiin. I liave seen several instances oi 
permanent incontinence result from this plan of operating upon a 
submucous fistula. There hs no doubt, therefore, that those who 
practise it fail to recognise the important fact that flstul® pos.sessing 
a high'lpng internal opening may differ in regard to the anatomical 
relationshii) ol the main track to tlic musculature of the anal outlet, 
upon the preservation of which the power of control so much depends. 

Aflcr-trealiwnt. The howcls should be confined for four days and 
then opened by a brisk pui^ative. Tucuty-four hours before the 
purgative is administered, fouroiincc.s of olive oil should be introduced 
through the anu.s and retained. An ounce of liquid paraffin is 
each succeeding night, combined with a mild purgative, to ensure a 
daily movemont of the bowels. TIic application of a ligature to the 
mucous membrane of the rectum doe.s not cause pain, so that sedatives 
are seldom nece.ssary. The ligatures, together with the slougli, usually 
separate on the eighth or ninth day and arc voided in the stools. On 
the twelfth day the index finger should be passed into the rectum to 
ascertain, primarily, whether the ligatures have separated, 
secondly, to find out whether any part ol the track remains unopeued. 
On each succeeding day, until healing is complete, the finger should be 
passed into the rectum to ensure that the margins of the exposed track 
do not become approximated and re-establish the fistula. Epithehalisa- 
tion of the granulating surface is usually completed in nineteen days 
in men and in sixteen days in women. 


THE irfTERMEscirL.u; type or ano-rectal fistula 
The intermuscular ano-rectal fistula is one in ivhich the main track 
is situated between the internal sphincter and the longitudinal muscular 
coat of the rectum (fig. 655). It is the rarest type and is seldom 
than an inch in length. It is due to septic lymphangitis foUo^g 
suppuration in a sinus of Morgagni, and is generally associated 
fistula of the sub-sphincteric type, but sometimes is found to exist T 
itself. The main track takes a straight course parallel to the longi 
txidinal axis of the bowel, does not give rise to offshoots, and terminates 
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in a cul-de*sac. There is an excellent example in the museum of 
St. George’s Hospital, the dissected specimen displajung the track 
beneath the fibres of the internal sphincter. There is only one variety 
of this type, namely, the blind internal, the internal opening being 
situated at the entrance to a sinus of Morgagni about a quarter of an 
inch above Hilton’s white line. 


Differential Diagnosis. The intermuscular fistula must be dis- 
tinguished from one of the submucous type, and especially from the 
submucous extension from either the sub-sphincteric or the ischio-rectal 
types. The main track of the intermuscular fistula is always perfectly 
straight and seldom exceeds an inch in length. \^Tien a probe-director 
is introduced into the track, the probe cannot be distinctly felt. The 
track of the submucous fistula, or of a submucous extension from an 
ischio-rectal or from a sub-sphincteric fistula, is seldom straight, usually 
takes an oblique course forwards and upwards, and generally terminates 
in a cul-de-sac which can bo distinctly felt as a rounded enlargement 
of a linear induration. When a probe-director has been introduced 
along such a submucous track, the margins of its groove can be easily 
recognised by the examining finger. 

Clinical Course. AVhen established, the track never becomes 
spontaneously obliterated, owiug to the constant action of the internal 
sphincter muscle. Pus is formed continuously and escapes whenever 
the bowels act. In those instances in which an intermuscular track 
co-exists >vith either a sub-sphincteric or an ischio-rectal fistula and has 
escaped detection during an operation, the wound fails to heal com- 
pletely, a slight discharge of pus persisting indefinitely imless its presence 
is discovered. 


Operative Technique. Since the main track of the fistula seldom 
exceeds an inch in length, there need be no hesitation in laying it open 
from end to end into the lumen of the bowel because, even if there is 
free bleeding as the result of cutting through the hremorrhoidal vessels, 
the bleeding points are \rithin easy reach and can readily be controlled. 
A probe-director should therefore be inserted into the track through 
the internal opening, and after traversing the whole length of the 
track, its point should be forced through the wall of the bowel into its 
lumen. The tissues covering the probe, which of course include the 
internal sphincter, are then divided completely. I have had occasion 
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to divide the internal sphincter in this way on several occasions and have 
never observ’cd the sliglitcst impairment of control to result in con- 
sequence. 


AJler-treatnicjit. Tliis is practically the same as that described foi 
a submucous fistula, and should be conducted upon those lines whenever 
an intermuscular fistula exists by itself. In those cases in which either 
an ischio-rectal or a sub-sphinctcric fistula co-exists the treatment 
applicable to those conditions should also l>e carried out. 
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THE PAKA'KECTAL TYPE OF rYNO-HECTAL FISTULA 

The para-rectal fistula is the re.sult of an abscess which has formed 
in the para-rectal space, bounded internally by the external coat of the 
rectum and extenially by the fascia propria. The corapartroent so 
formed contains the lymphatic sinus of the rectum and the peri-rcctal 
fatty tissue. Tlie efferent lymph channels emanating from the intra- 
mural lymphatic system of the rectum empty themselves directly into 
the Ijunphatic sinus, so tliat septic lymphangitis originating in the 
rectum may terminate in para-rectal suppuration. An ab.'5ces3 m 
the para-rectal space is shut off by the dense fascia propria from the 
stratum of loose cellular tissue existing between tlie pelvic peritoneum 
and the levatoxes ani, constituting the superior pelvi-rectal space o 
Richet (see fig, 045). The para-rectal abscess is situated in the space 
between the fascia propria and the rectum, and is always due to n 
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lesion in the rectum from which septic phlebitis or lymphangitis 
extends. 

In some instances the septic process is due to puncture of the wall 
of the rectum above the level of the levatores by a foreign body, such 
as a fish-bone. AVhether it is the result of septic thrombosis of the 
veins passing through the wall of the rectum, of septic lymphangitis, 
or perforation of the rectal wall by a foreign body, the abscess cavity 
communicates ^\^tb the interior of the bowel by means of a bigb-lying 
internal opening (fig. 65G, A). An abscess thus situated, being unable 
to invade the superior pelvi-rectal space on account of the attachment 
of the fascia propria to the recto-vesical fascia, may extend completely 
round the rectum. The pus may then invade the subjacent ischio- 
rectal fossa on the same side by passing through the interval between 
the levator and the coccygeus, or between the fasciculi of the levator 
itself (fig. 657, B). Finally , it escapes through an opening on the skm 
surface and in some instances by an internal opening situated in the 
middle line posteriori}', at the level of the interval between the internal 
and the external sphincters (fig. 058 , B). In rare instances the collection 
of pus above the levator finds its way downwards in the middle line 
posteriorly between the coccygei and invades both ischio-rectal fossas 
simultaneously, eventually discharging through symmetrically placed 
external openings (fig. 659, C, D). 

There are three varieties of the para-rectal fistula, namely : 
(a) blind internal para-rectal ; (6) complete para-rectal ; (c) bilateral 
para-rectal. 

(a) The blind internal para-rectal ^tula (fig. 656) is in reality the 
primary stage in the development of the complete variety, which is the 
form in which the para-rectal fistula is most commonly met with. Its 
onset is characterised by acute constitutional disturbance associated 
■^tb pain deeply seated in the pelvis. The pain may be very acute 
and may radiate to the lumbar and sacral regions and, in some instances, 
extend down the back of the thighs along the course of the great sciatic 
nerve. Unless symptoms definitely referable to the rectum develop, 
the presence of a para-rectal fistula in its early stage may easily be 
overlooked. So soon as tbe pus has invaded the ischio-rectal fossa, a 
tender swelling, associated wth redness of the skin in the neighbour- 
hood of the anus, points to the supervention of an ischio-rectal abscess, 
A copious discharge of pus from the rectum is significant of the existence 
of a deep-seated blind internal fistula, so that an early opportunity 

VOL. I. — 2 X • 



1354 


POST-GRADUATE SURGERY 


should be taken of examining the rectum with the proctoscope. When 
a blind internal para-rectal fistula exists, a copious discliarge of pas 
wll be seen to be taking place from a single point in the rectal wall, 
above the level of the levator ani. the finger is introduced into 

the rectum a definite tense elastic swelling is felt encroaching upon the 
lumen of the howel and generally extending upwards beyond the reach 
of the finger. Should the lower margin of the swelling be situated above 
the level of the levator ani, it is evidence that the pus has not yet matle 
its way into the ischio-rectal fossa ffig. C56). 

(6) The complete para^rectal fistula is a later stage of the preceding 
variety. \Yith the formation of the external opening a copious discharge 
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of pus takes place and all previous symptoms of an acute ischio-rectal 
abscess rapidly disappear. If the patient is now seen for the first time, 
the external appearances are those of an ischio-rectal fistula, the externa 
opening being situated at least an inch and a half distant from th® 
anal verge and a trifle in front of the transverse anal line or slight y 
posteriorly to it. The main track, however, passes deeply in a direction 
parallel to the longitudinal axis of the rectum, so that a probe intro 
duced into the external opening easily enters the track to a depth o 
three or four inches. If the finger is then introduced into the rectum, ® 
point of the probe will be felt to protrude into the cavity of the ho've 
through an internal opening situated above the level of the levator am. 
Throughout its course the main track is situated outside the wall 
rectum, and as it passes through the levator ani or between ^ ^ 
muscle and the coccygeus it is also external to the point of fusion 
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those muscles with the Jongitudinal mi^cular coat of the rectum 
{fig. G58). 

(c) The bilateral para-rectal Jistula is the most extensive and also 
the most complex of the ano-rectal fistula?. The original abscess, 
having completely encircled the rectum, extends downwards through 
the mter\’al between the coccygeiis muscles, in the middle line 
posterioriy, and gives rise to septic lymphangitis in both ischio-rectaf 
fossa?, with the result that an ischio-rectal abscess develops on both 
sides. Since the disposition of the lymphatics is symmetrical on both 
sides, w’hen the collection of pus in the ischio-rectal fossse finds an exit 
on the skin surface, the resulting primary external openings arc usually 
symmetrically placed (fig. 659, C, D). 
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1 — Inset. — Showing (be main (rack eziemal (o (he mnaeular coat of (he rectom. 


Should offshoots subsequently develop, the secondary external 
openings in connection with them are not necessarily symmetrical, as 
the tendency is for the greater number to develop on the right side. As 
the result of the invasion of the ischio-rectal fossae, and also as a con- 
sequence of septic lymphangitis, an internal opening usually develops 
in the middle line posteriorly between the internal and the external 
sphincters (fig. 659). This is a secondary internal opening, and must 
not be mistaken for the primary internal opening which is situated 
much liigher up and always above the level of the levator aui (fig. 659, A). 
In addition to the bilateral extensions from the main track above the 
levatores and those situated in the ischio-rectal foss®, there may also 
exist submucous extensions from the internal openings, unilaterally 
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or bilatmlly disposed, so that the bilateral variety of the para-rectal 
type of ano-rectal fistula may combine several of the types in one 
complex fistula. 


Differential Diagnosis. Id the early stage, when still confined in 
the space above the pelvic diaphragm, the blind internal paxa-rectsl 
fistula may be mistaken for a high-lying submucous abscess. Both 
produce a globular swelling encroaching upon the lumen of the bowel. 
Since the swelling produced by the para-rectal fistula is outside the 
wall of the bowel, the mucosa is freely movable over it ; whereas it w 
smooth and immobile in the case of the submucous abscess. ^Vlle]l the 
para-rectal fistula has extended into the ischio-rcctal fossa, the features 
of an ischio-rcctal abscess arc sitnulatcd, but the fact tliat the swelling 
in the iseliio-rectal fossa cxteiul.s upwanls beyond the level of the 
levator points to its tnie nature. 

"WTien there is an o.xtcriial opening into which a probe passes deeply 
the para-rectal fistula may bo mistaken for : (1) a submucous fistula; 
(2) a pclvi-rcctal fistula ; and (3) a pre-sacral (rctro-rectal) fistula, 

The position of the e.vtcrnal opening scia’cs ns a useful guide. The 
external opening of a submucous fistula is usually situated within half 
an inch of the anal verge. That of a pclvi-rcctal fistula is found to he 
at least an inch and a half from the anal verge and slightly posterior 
to the transverse anal line. That of the retxo-rcctal (pre-sacral) is 
generally located at the level of the tip of the coccyx and about one 
inch distant from it, wliereas the c.xternal opening of the para-rectal 
fistula is generally found at a greater distance than an inch and a half 
from the anal verge and slightly in front of the transverse anal hue. 
Sloreovcr, neither the iwlvi-rcctal nor the retro-rectal fistula possesses 
an internal opening, w'hich is always present in a para-rectal fistula- 


Clinical Course. The development of an abscess in tbe para-rectal 
space produces the symptoms of pelvic cellulitis. Until symptoms 
definitely referable to the rectum, develop, an abscess in the para- 
rectal space may easily be overlooked and, therefore, digital explora- 
tion of the rectum should never be omitted. Sooner or later the 
ischio-rectal fossa becomes invaded and then the implication of the 
rectum is apparent. EventuaUy, unless the ischio-rectal abscess is 
freely incised, there develops a primary external opening throug 
which the pus is evacuated. Offshoots from the main track in the 
ischio-rectal fossa may subsequently develop, with the result that 
numerous secondary external openings appear. As a rale, when o 
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shoots from the main track are present, an internal opening, situated 
in the middle line posteriorly between the external and the internal 
sphinctem also exists (see figs. 658, B and 659, B). 

Operative Technique. The principle of laying open the main track 
of an ano-rectal fistula into the bowel throughout its extent from the 
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permanent and irremediable incontinence. The tissues on the outer 
aspect of tlie main track alone should be dis-ided ns far as but not 
beyond the point where the main track passes through the wall of the 
rectum (fig. 002). The incision through the levator ani is made in the 
direction of Its fibres ami not transversely. The' surface wound should 
be extensive, as shown in fignrc 602 by the line B-C, so that the area 
of the surface wound will be greater than the combined area of the 
remainder of the wound. Since the details of technique vary in some 
particulars when operating upon para-rectal fistulic in the four sta« 
represented by figures GSO, 037, 058 and 050, it will be as well if they 
are (lescnbcd separately. 
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pum-rectui pub- 

, , ® uger IS introduced into the rectum, a globular s\relliiigis 

felt above the level of the levator ani (6g. G5Q). ^Vitb the enger acting 
rectum, the point of a long straight bistoury is 
oduced through the skin .at the point A in figure 001. The blade 
01 tne tafe IS passed onwards, outside the wall of the rectum, liarallel 
; r until the cavity of the abscess has been penetrated, as 

dicated by the escape of pus along the knife. 'Wlien introducing the 
Kmile the peatest care must he exercised in order to avoid penetrating 
rue w all of the rectum. So soon as the abscess cavity has been pene- 
rated, the Imife should be ivithdrawn in such a way that the tissues 
are di^ded airay from the rectum, as indicated by the line A-B in 
gure 061 . This incision is then extended by making another incision 
Is-ir at right angles to its inner extremity. The resulting wound is 
pyramidal in shape and, provided that the surface incisions have been 
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made sufficiently long, the square area of the surface wound will be 
greater than the combined area of the remainder of the wound. The 
linger should then be introduced into the abscess cavity in order to 
ascertain whether a foreign body, such as a fish-bone, is present. I have 
found pins, needles, and fish-bones in the cavities of this type of fistula 
on several occasions. 

(2) ir^en a blind internal para-rectal jisiula has extended to the 
ischio-redal fossa (fig. 657). Owing to the fact that the abscess has 
extended into the ischio-rectal fossa, the pus is nearer the surface and 
the operation is much less difficult, because there is no danger of the 
rectum being penetrated during the introduction of the bistoury. The 
abscess cavity in the ischio-rectal fossa is laid open freely by incisions 
similar to those employed in the operation for the preceding stage. 
The aperture in the levator ani leading into the para-rectal space is 
sought for and enlarged in the direction of its muscular fibres. The 
ca^^ty above the levator is then explored with the finger, in order to 
ascertain its dimensions and also to disclose the presence of a foreign 
body, should one exist. Should it be found that the abscess cavity 
extends upon the upper surface of the levator for a considerable dis- 
tance, on either side of the aperture tlirough the muscle, a short 
transverse cut through the fibres of the levator should be made on 
both sides of the radiating incision, but these must be as limited as 
po-ssiblc commensurate with providing adequate drainage. 

(3) When a blind internal para-rectal fistula has become comp/efe 
(Sg. 658). A probe-director is introduced into the primary external 
opening and gently passed along the track in the ischio-rectal fossa as 
far as it Mill travel without force. The point of the probe is then pushed 
through the skin if a secondary external opening does not exist. The 
tis.sues overljing the probe are then divided to expose the track in 
the ischio-rectal fossa. A careful search is then made for ofishoots 
from the track, and if any are found they should be laid open freely. 
^Mien this has been done the aperture through the levator ani is sought 
for and dealt with as describedabove. AMien a secondarjrintemal opening 
is found to exist in the middle line posteriorly between the sphincters, 
the portion of the track extending beneath the external sphincter to 
the internal opening should not be laid open until the deep part of the 
main track has been obliterated by the healing process. If the portion 
of the track extending beneath the external sphincter is laid open at 
the time of the main operation, fteces are apt to enter the deep part 
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of tlie wound during an action of the bowels, and may greatly impede 
the process of repair, Ncvettlieloss, the wound will not heal completely 
\uitil this portion of the track has been laid open, so that in these cases 
an operation in two stages is necessary. 

(4) When the 'para-rectal ^stula is bilateral. The tracks in both 
iscliio-rectal fossae are laid open completely, commencing on the side on 
which the primary external opening appeared. Tlie track leading into 
the portion of the fistula situated above the levatores is found to be 
situated in the middle line posteriorly, between the coccygeus muscles. 
Tlie muscles are divided for a short distance on cither side, in order 
to drain the lateral extensions of the cavity above them (fig. 65D,R, F). 
The surface wounds arc extended by rclicring cuts (see fig. 649) 
wherever required. The portion of the track passing beneath the e.rtenial 
sphincter to a secondary internal opening, which is situated between 
the sphincters in the middle line posteriorly, should not be laid open 
until the deep parts of the wound on both sides have been filled in. 

In all operations undertaken for a para^rectnl fistula the high' 
lying internal (primary) opening should not be interfered mth. It 'vih 
close completely as soon as the deep portion of the wound has been 
obliterated by the healing process. 

After-treatment. However carefully and accurately an operation for 
a para-rectal fistula may have been carried out, unless the after-tieat- 
ment is conducted v,-ith scnipulous care and attention to detail, the 
operation may fail to effect a cure. This is due to the difficulty m 
securing adequate drainage for the portion of the main track which lies 
above the level of the levator oni, without inflicting serious damage 
to the muscle. 

Should the incision through the levator close before the cavity 
above it has been obliterated, a sinus will remain, w’hich will contmue 
to discharge pus indefinitely and prevent complete closure of 
surface wound. Especial care, therefore, should be devoted to the part 
of the track above the levator during the early stages of the aft«" 
treatment. The gauze packing introduced into the cavity of ^ ® 
wound after the operation had been completed should be left in siin 
for at least four days and then removed. The advantage of leavmg 
the packing in the wound for that length of time is that, after its 
removal, the sides of the cavity do not fall together as readily as t cj 
otherwise would. After the original packing has been removed ® 
wound must on no account be repacked. 
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One of the chief reasons why fistulous tracks fail to close after an 
operation is because they are repacked persistently. It stands to 
reason that, if a cavity is packed continuously, it is a physical impossi- 
bility for healing to take place. The packing prevents the growth of 
granulation tissue and delays the process of repair. If there is a 
tendency for the surfaces of the wound to fall together, they should be 
kept apart by interposing a thin layer of wool or gauze between them, 
to prevent them adhering together before the deep part of the wound 
has closed in. 

Careful irrigation of the entire wound cavity, at least tmce daily 
and also after each action of the bowels, is all that is necessary to 
ensure steady healing taking place from the bottom of the woimd. 
For this purpose there is nothing more efficacious than a strong solution 
(1 in 500) of perchloride of mercurj'. When, after the expiration of 
ten days, the surface of the woimd is covered by healthy granulation 
tissue, the perchloride is dispensed with and a solution of iodine or 
dettol (2 dr. to a pint) is substituted for it. 

In cases of long standing, the growth of granulation tissue is usually 
slow. This is due to excessive induration of the tissues surrounding the 
track, and it becomes necessary to destroy the indurated tissue in order 
to expedite the growth of the granulations. For this purpose there is 
nothing better than nitrate of silver. When the track is straight it can 
be easily applied to the whole surface by means of the solid stick, but 
if the track is tortuous, or if there are offshoots extending from it, a 
saturated solution (9G0 grs. to the oimce) should be injected into the 
track by means of a suitable syringe. 

As the result of the application of nitrate of silver the indurated 
wali of the track sloughs and, when the slough exfoliates, at the expira- 
tion of six days, a healthy granulating surface is left which proceeds to 
obliterate the cavity wth normal rapidity. The closing of the wound, 
resulting from the operation upon a para-rectal fistula, may take from 
two to six months according to its depth and its duration. Should the 
surface wound close before the deep part has completely filled in, a 
secondary operation is necessary to reopen the surface wound to the 
required extent. 


THE SUB-SPHINCTERIC TYPE OF AKO-RECTAI. FISTULA 
The sub-sphincteric fistula, as its name implies, is situated beneath 
the external sphincter muscle (fig. 663). It is prevented from extending 
into the fatty tissue of the ischio-rectal fossa by the fascial expansion, 
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by means of which the longitudinal miLSCuIar coat of the rectum is inserted 
irito the sldn at the outer border of the external sphincter muscle. 

It wll be remembcied that the longitudinal muscnlar fibres of the 
rectum, after blending with the levator ani, terminate in a fascial 
expansion which divides into two strata, an outer and an inner. The 
outer stratum passes on the deep aspect of the external sphincter to be 
inserted into the skin at the outer border of that muscle ; this stratum 
forms a compartment forthe external sphincter and intervenes between 
it and the ischio-rectal fat. The inner layer passes 
through the external sphincter, dividing it into a 
superficial and a deep portion, and is also inserted 
into the skin at the outer border of the muscle. 
The efferent lymphatics from the anal canal, on 
their way to join the subcutaneous lymphatic 
plexus at the outer border of the external sphincter 
muscle, pass beneath the muscle, between it and 
the stratum of the fascial expansion wliich sep- 
arates it from the ischlo-rcctal fat. Some of the 
frHiS'eiiSriwru wm! lymphfttics also pass between the superficial and 
smsicori Kxirx.io-., tlic dccp poitions of tlic cxtcHial sphinctCF mus-'lc. 
T«ic* IS stTTJTtB BE- Venous tnink's from tlie anal canal also loJlon a 
'“"‘o 'n 'o job tlie ciicirai-anal veto. 

ExTEsast Cost As tlic tcsuH of scptjc plilcbitis, or lymphangitis, 

A-Crrcni«f Biawnisr eost. ttbsccss may foriH citlicr between the external 

O~tonptiidin»l mos-iilsr ^ i R 'A 

eosL sphincter and the fascia or between the superJiciai 

and thedeep portionsof thatniuscle. Sucliabscesses 
find an exit at the outer border of the muscle, the primary external 
opening of the resulting fistula being situated at a point between an 
inch and an inch and a half distant from the anal verge (fig. 603). The 
initial lesion is usually an ulcer in one of the sinuses of ‘Jlorgagni, 
laceration at the base of the nediclo of a small fibrous polypus, or a 
fissure in the middle line, posteriorly, of the anal margin. Occasional!} 
the septic focus is tlie result of puncture or laceration of the mucosa of 
the anal canal during the passage through the anus of a fish-bone or 
fragment of hone which has been swallowed. 

The sub-sphinctcric fistula presents three varieties, namely : (a) 
blind internal sub-sphincteric fistula ; (6) the complete sub-sphinctenc 
fistula ; and (c) the bilateral sub-sphincteric fistula. 

(o) The blind internal sitb-sjiihtncieric Jistula is the early stage of 
the complete variety, and consists of an abscess cavity situated beneath 
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the external sphincter muscle and communicating with the interior of 
the anal canal through an internal opening which is the entrance to 
one of the Morgagnian sinuses. In those instances in which the source 
of infection is situated at the lower part of the anal canal — for instance, 
in a fissure — the initial abscess is often situated between the superficial 
and the deep portions of the external sphincter muscle. In either 
situation the abscess eventually points at tbe outer border of the 
external sphincter, forming an exquisitely painful s^relling associated 
with a discharge of pus from the anal canal. 

(6) The complete sub-sphincteric fistula is a later stage of the pre- 
ceding variety, the pus having found an exit through the skin at the outer 
border of tbe external sphincter. The external opening is usuallysituated 
about one and a quarter inches from tbe anal verge. Extension of the 
fistula, as the result of septic lymphangitis, takes place in the sub- 
cutaneous tissue, the offshoots terminating in secondary openings. 
When the primary external opening is situated anteriorly to the trans- 
verse anal line the offshoots extend fonvards and towards the middle 
line, but when the primary external opening is situated posteriorly to 
tlie transverse anal line the offshoots extend back'wards and outwards. 

The position of the internal opening and the direction taken by 
the main track towards it vary according to the position occupied by 
the primary external opening in reference to the transverse anal line. 
When the primary external opening is situated anteriorly to the 
transverse anal line or on that line, the internal opening is situated 
directly opposite to it in the same radial line, between tbe sphincters, 
and the main track adopts a straight course. When, however, the 
priruaiy external opening is situated posteriorly to the transverse anal 
line, the internal opening \vill be found in the middle line of the anal 
canal posteriorly, at the level of the interval between the sphincters, the 
main track taldng a curved course backwards and inwards (fig. 664, 
opening behind B). It is important to bear these points in mind when 
performing an operation for sub-sphincteric fistula. 

(c) The bilateral sulhsphincteric fistula is due to subcutaneous 
offshoots from the termination of the main track of a sub-sphincteric 
' fistula, extending on both sides of the middle line in those instances in 
which the primary external opening is situated in front of the anus at 
or near to the middle line (fig. 665, A, B, H). The bilateral disposition 
of the subcutaneous ofehoots from a median sub-spbincteric fistula has 
given rise to the term “ anterior horseshoe fistula.” Several secondary 
external openings may be present, but the primary external opening is 



I3G4 


POST-GRADITATE SURGERY 


always situated at the outer margin of the external sphincter, and the 
direction taken by the main track is straight beneath the muscle. The 
internal opening \nll be found opposite the intcr\'al between the 
sphincters, in the same radial line as the external opening. 


Differenlial Diagnosis. Sub-spbincteric fistulre can be distinguished 
from purely subcutaneous fistutm by the fact that their main tracks, 
by passing bencatli the external sphincter, cannot be palpated in the 
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subcutaneous tissue, A perineal urethral fistula, ho^reve^, exhibiting 
subcutaneous extensions in close proximity to the anus may resemb e 
a suh-sphincteric fistula, in connection ivith which subcutaneous exten- 
sions may exist in front of the anus. Both fistulge have their cfngm 
a painful inflammatory swelling in front of the anus — near to the 
middle line — which increases in size and ultimately discharges throug 
one or more external openings. The direction taken by the main 
track from the primary external opening is of great importance o 
the purpose of distinguishing between them. The main track ^ ® 
urethral fistula extends forwards towards the scrotum, whereas ® 
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of the Bub-sphincteric fistula extends towards the anus and passes 
beneath the external sphincter. The urethral fistula is invariably 
associated with a stricture of the urethra, the presence of which is 
easily ascertained by passing a sound. The absence of induration in 
the ischio-rectal fossa, as determined by palpating the tissue of the 
fossa between the finger in the rectum and the thumb externally, serves 
to difierentiate the sub-sphincteric from the ischio-rectal or the para- 
rectal tj^es. 

Operative Technique. In those cases in w’hich the external opening 
is situated at the outer border of the external sphincter, either anter- 
iorly to the transverse anal line or on that line, the main track is straight 
and takes a radial course to the internal opening which is situated 
between the sphincters. All that is necessary, therefore, is to introduce 
a probe-director into the primary external opening and pass it along the 
track until it protrudes through the internal opening and then to 
liberate the probe by dividing the tissues over it. The resulting incision 
is then extended for a short distance beyond the external opening, so 
w to provide for adequate drainage. The surface wound is also further 
increased in area by short relieving cuts made at right angles to the 
line of the main incision, on either side, through the skin and sub- 
cutaneous tissues. The presence of offshoots in the subcutaneous tissue 
should be sought for by careful probing and, if found, these should be 
laid open freely. 

In those cases in which the primary external opening is situated 
posteriorly to the transverse anal line and the main track curves back- 
wards and inwards towards the middle line posteriorly, the method 
advocated for laying open the main track of a complete ischio-rectal 
fistula should be adopted. AVhen operating upon a fistula of the sub- 
sphincteric t3q)e, careful search should always be made for either a 
submucous extension ora blind internal intermuscular fistula originating 
from the site of the internal opening, as these occasionally exist and, if 
overlooked, prevent complete healing. 

Ajter-trealment. The wound resulting from laying open the sub- 
cutaneous ofehoots in connection with a sub-sphincteric fistula needs 
very little attention, as it is superficial and should be treated on the 
lines suggested for a subcutaneous fistula. The portion of the wound, 
however, which extends through the external sphincter into the anal 
canal must be treated wth particular care. The packing in this 
portion of the wound should be removed at the expiration of four days. 
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Tirice daily afterwards, and after each action of the howcis, the wound 
should be cleansed, but on no account should it be repacked. Eepaddn- 
of the wound through the external sphincter ends in healine laldne 
place with a depressed scar, whicli is one of the commonest causes o1 
impairment of control over the contents of the rectum after operations 
for fistula. Should there he a fendency for the edges of the wound to 
adhere to one another, a thin layer of wool i.s all that is required to 
keep them apart. IVlicn treated in thus way, healing takes place pro- 
gressively from the deepest p.art of the wound and the resulting sear is 
no epresset . TJie duration of the healing process is generally from 
three to four weeks. b ; 


THE ISCHIO-RECTAL T\'PE OF AKO-RECTAL HSTULA 
The fatty tissue of the ischio-roctal fossa, being of low resisting 
power anct exposed to pre.ssuro and contusions, is frequeutly tlie scat 
■*' of the 

f/teeo Jschio-rectal fistula is therefore confined to the ischio-rectal 
Ivwn'ia preceding the fistula is generally the result of septic 

n-ii-F extending from a septic focus situated in the posterior 

p. t of the anal canal, but occasionally it may be due to local infection 
by micro-organisms circulating in tbc blood stream. The initial lesion 
ays SI ua ed in the anal canal posteriorly, between the sphincters, 
an ischio-recta! fistula is found to e.xist, there is invariably 
snlfC + between the sphincters. Normally, the internal 

pumcter is so closely superimposed upon the external that it is difficult 
determme exactly where one begins and the other ends, but when 
from one another a distinct sulcus, seldom exceeding 
+Tia “ extent, can be made out to exist betn-een 

BpnnraH^'^ ™ ^^^roducing the finger into the anal canal. The 
elsewhere^ pronounced in the middle line posteriorly than 

„n,- “ produced by the levator 
forcibly in an endeavour to overcome the limitation, 

of the ® tif the pecten band, to the normal expansion 

snhmetf Consequently the internal 

EuleiiR underlying external sphincter, and a 

eulcus between the muscles is formed. 

widest T'T! “v posteriorly, where the separation is 

stool noU^ti. ^ ®^raded during the passage of a constipated 

- . d then a septic locus is established. The resulting abscess 
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discharges on the skin surface by an external opening, situated gener- 
ally about Wo indies distant brom the anal verge and slightly behind 
the transverse anal line. The main track of the fistula thus formed 
cun'es backwards along the course of the infected lymphatics towards 
the middle line and terminates in the middle line of the anal canal, 
opposite the interval between the sphincters, by means of an internal 
opening which is located at the site of the initial lesion. 

For these reasons the main track of an ischio-rectal fistula always 
takes a curved course backwards from the primary external opening 
(fig. 664, D, E), and the internal opening is always situated in the 
middle line posteriorly between the sphincters and nowhere else. Owing 
to the symmetrical arrangement of the l3rmphatics, when the infection 
extends to the opposite side, the extension follows an exactly similar 
course to that taken by the original main track, with the result that the 
so-called posterior horseshoe fistula is formed (see fig. 6C9). 

There are four varieties of the ischio-rectal fistula, namely : (a) the 
blind external ischio-rectal ; (6) the blind internal ischio-rectal ; (c) the 
complete ischio-rectal ; and (d) the bilateral ischio-rectal (posterior 
horseshoe), 

(o) T/ie blind external ischio-rectal fistula is probably the only 
fistula which is not due to infection from within the rectum. Sitting 
upon a cold seat or riding upon a w’et saddle may so reduce the vitality 
of the ischio-rectal fat that it readily falls a victim to any micro- 
organisms that may be circulating in the blood and becomes the seat 
of an abscess, much in the same way as a perinephric abscess develops 
as the result of blood infection from a septic focus elsewhere. The 
external opening of this variety of iscbio-rectal fistula is usually situated 
about Wo inches distant from the anal verge, either in front of or 
behind the transverse anal line. The main track curves backwards 
towards the interval between the sphincters in the middle line, but 
there is no communication with the rectum (fig. 666). 

(6) The blind internal ischio-rectal fistula is always the result of 
infection from ^nthin the rectum. The initial lesion is either an 
abrasion of the mucosa, a fissure, a tear at the base of the pedicle of a 
fibrous polypus, or an ulcer in one of the large sinuses of Morgagni 
situated on either side of the middle line of the anal canal. The internal 
opening, which is often large, is situated in the middle line posteriorly 
between the sphincters (fig. 667), and discharges pus freely. As there 
is no external opening, and as contraction of the external sphincter, 
occurring reflexly on account of the pain occasioned ‘ by the 
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inflammatory process, prevents free escape of pus through the 
internal opening, this variety of ischio-rectal fistula is usually 
associated with the signs and symptoms of an acute ischio-rectal 
abscess. 

(c) The complete ischio-rectal fistula is a later stage of the pre- 
ceding variety (fig. 068). Extensions from the main track lead to the 
formation of multiple secondary external openings. 

(d) The bilateral ischio-rectal fistula is the result of a septic 
lymphangitis extending to the opposite side from the original focus. 
This is more likely to occur when the internal opening of a blind 




A^Tbfl tUad cxiremitjr [>o{nuns |««»rils (be icierrml the »pbinct«ri> 

a— Tbo external open^. 


fij. 667.— A Kuhb IsTXuui. IWTiio BtcTXi. FartiA. 
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internal or of a complete ischio-tcctal fistula is exceptionally large* 
such as that produced by laceration of the pedicle of a fibrous polyp^ra 
attached to a valve of Morgagni. Under such circumstances fjej^ 
matter readily enters the main track of the fistula and sets up active 
suppuration. In consequence of this, numerous offshoots are lonn 
which terminate in secondary external openings. In those instances 
of bilateral ischio-rectal fistula which have multiple secondary exte 
openings on both sides, it is not uncommon to find that a P-l 
situated offshoot passes forwards beneath the inferior haimorrnoi 
vessels as they cross the ischio-rectal fossa, and terminates m 
external opening in front of the anus close to the middle line, fa e 
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a similar offsLoot exist on the opposite side, the anus becomes sur- 
rounded by the fistulous track. A blind internal fistula may exist on one 
side and a complete fistula on the opposite side, or both of them may 
be complete and symmetrically disposed in regard to the course taken 
by the main tracks (fig. 669, A, B). Even when several secondary 
external openings exist on both sides, there is never more than one 
internal opening present, which is situated in the middle line posteriorly 
between the sphincters (fig. 669, D). 

Differential Diagnosis. The characteristic features of a complete 
ischio-rectai fistula are : (1) the primary external opening is usually 
situated posteriorly to the transverse anal line and at a greater distance 
than an inch and a half from the anal vei^e ; (2) the internal opening 
is always in the middle line posteriorly, at the level of the interval 
between the internal and external sphincters ; and (3) the induration 
is confined to the ischio-rectai fossa and does not extend above the 
level of the levator ani. 

The position of the primary external opening serves to distinguish 
the ischio-rectai fistula from the submucous, the sub-sphincteric, and 
the retro-rectal, because each differs in regard to its distance from the 
anal verge. The primary external openings of the para-rectal and the 
pelvi-rectal fistulas, however, occupy a similar position to that of 
the ischio-rectai, so that the diagnosis rests upon the direction taken 
by the main track and the position of the internal opening. The main 
track of an ischio-rectai fistula pursues a course parallel to the skin 
surface, curving back^vards towards the middle line, and terminates 
at an internal opening situated in the middle line between the sphincters. 
The main tracks of the para-rectal and the pelvi-rectal fistulas are 
parallel to the longitudinal axis of the rectum and extend deeply into 
the pelvis for a distance of several inches. 

Clinical Course. So long as the primary external opening of an 
ischio-rectai fistula remains patent and the internal opening is small, 
the formation of offshoots from the main track is not likely to take 
place. MTien, however, the internal opening is large, fecal matter is 
apt to find its way into the main track and set up active inflammation, 
so that secondary abscesses are formed which discharge their contents 
through secondary openings upon the skin surface. Moreover, infection 
of the lymphatic channels of the opposite ischio-rectai fossa may ensue 
and lead to the development of an ischio-rectai fistula on that side. 
On account of the symmetrical disposition of the lymphatics, the 
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resulting fistuln is a replica of the original fistula and communicates 
u-ith it by means of a track which passes beneath the ano-coccygeal 
ligament. 

Operative Technique. A blind external ischio-rectal fistula maj- 
in some instances be cured by laying open the main track from the 
external opening as far as its blind extremity, together with any 
offshoots that may exist, and then increasing the surface area of the 
wound to a suitable extent by mcan.s of relieving cuts. If, however, 
the blind end of the track passes beneath the external sphincter 
muscle so that only mucous membrane intervenes between it and tlie 
anal canal, time will be saved by converting the blind external fistula 
into a complete fistula, by forcing the point of a probe-director through 
the mucosa between the sphincters and then liberating the director by 
dmding the tissues covering it. 

MTien operating upon a blind internal ischio-rectal fistula, the 
exact position and extent of the main track should bo ascertamed by 
m roducing the finger into the rectum and palpating thc’ischio-rectal 
ossa between it and the thumb placed upon the skin surface. An 
incision is then made into the Indurated area (occasionally fluctuant 
1 active suppuration is progressing) radiating outwards to the required 
extent, as shown in figure 601, and then the main track is laid open 
mtUccordance with tlie method adnsed for a complete ischio-rectal 

the fistula has become complete, the primary' external 
opening indicates the surface termination of the main track, so that, 
in order to ensure that the main track is laid open, the probe-director 
should be introduced into the primary opening and not into the 
secondary opening if one exists. Since the main track of a complete 
ISC 0 rectal fistula always takes a curved course backwards towards 
the mternal opening (fig. 664, D or E), it is not possible to introduce the 
probe-duector far enough along it in order to reach the internal opening, 
on account of the bend in its course. The probe-director should there- 
tore be gently passed along the track as far as it will go, and when it 
IS found that further progress is impeded, it should he forced through 
the skm at that point. The overlying tissues are divided and then the 
probe-director is re-introduced as far as it will go and again forced 
t rough the sldn if it does not readily reach the internal opening. 

Alter di^dding the overlying tissues, if a portion of the track still 
remams undisclosed, the above manoeum is repeated until the point 
of the probe protrudes throng the internal opening. "When the main 
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track has thus been completely exposed from end to end the surface 
area of the Tround should be increased by making relieving cuts at 
points Tvhere there is moat tension on the edges of the main incision. 
A careful search is then made for ofishoots from the main track. 
Superficial offshoots should be laid open from end to end, but when a 
deep offshoot is discovered, extending forwards beneath the inferior 
hffiDiorrhoidal vessels, it should not be laid open as, by so doing, the 
nerve supply of two-thirds of the external sphincter would be cut off, 
and some measure of incontinence will result. Under such circum- 
stances the portions of the offshoot behind and in front of the vessels 
should be laid open, but the part beneath them must be kept intact. 
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^Vhen operating upon a bilateral ischio-rectal fistula (posterior 
horseshoe) all the existing tracks on both sides, as well as the track 
passing beneath the ano-coccygeal ligament, should be laid open com- 
pletely, but the part of the main track, which passes beneath the 
external sphincter to the internal opening, should not be laid open 
^til the greater part of the wound has been filled in. Lastly, a careful 
search should always be made for a submucous extension above the 
internal opening (fig. G70). 

After-treatment. The after-care of an iscbio-rectal fistula is 
practically identical with that of a para-rectal fistula. The packing in 
the wound is removed on the fifth day and the wound cavity is 
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tLoroughly irrigated with a strong antiseptic solution. Surfaces of the 
wound, which tend to mahe contact with one another, should be kept 
apart by inserting a thin layer of cotton wool between them. On no 
account should the cavity of the Avound be repacked. 

At the expiration of ten days after the operation, the surface of the 
wound Avill usually bo found to be covered b}' healthy granulations and 
there should not be any appreciable purulent discharge. Should pus 
collect in the wound, it shouhl be regarded as c\adencc that active 
suppuration is taking place somewhere in the neighbourhood, and 
accordingly a careful search .should lie made for offshoots from the 
main track of the fistula, which may have escaped detection when the 
operation was being performed or had developed subsequently. 

There are three situations where search should always be made 
under such circumstances, namely : (1 ) posteriorly, for a track extend- 
ing to the opposite side beneath the nno-coccygcal ligament; (2) 
Autexioily, for a track passing fonvords and inwards beneath the 
inferior hmmorrhoidal vessels ; and (3) for a track extending upwards 
beneath the mucosa from the site of the internal opening, which is 
always situated in the middle line posteriorly, between the sphincters. 

As soon as the presence of an actively suppurating track has been 
disclosed, immediate steps should be taken to deal with it so as to 
prevent further extension. Tims, when on offshoot is found to extend 
to the opposite side, it should be laid open completely from end to end, 
relieving cuts being made at suitable points along the edges of the 
resulting Avound. 

In the event of a submucous extension being discovered, th® 
method recomnwnded for dealing Avith a submucous fistula should be 
adopted. IMien, however, a track is found extending beneath the 
inferior hsmorrhoidal A’essek, it should not be laid open completely 
to the skin surface, because the ncrA'e supply of the anterior two-thirds 
of the external sphincter muscle Avould thereby be destroyed. A sn^h 
crucial incision should therefore be made over the anterior extremity 
of the track, in order to proA'ide a free exit for the pus, and then the 
portion of the track beneath the vessels should be thoroughly cauterised 
with nitrate of silver. Several such applications may be necessary, 
at intervals of three or four days, before the track beneath the vesse 
is obliterated. 


CHAPTER VI 

Stricture of the Anus and or the Rectum 

By the term stricture ive understand that a j^ermanent abnormal 
naiTOwmg of the calibre of the bowel has been produced. Strictures, 
such as are here meant, are produced either by a malignant gro^rth or 
by cicatricial tissue. Some authors designate a variety of stricture 
which they attribute to muscular spasm, s])asmodic stricture ; but, as 
s IS not permanent, it is not taken into consideration here. Strictures 
clue to malignant disease mil be dealt with in the chapter on 
raa i^ant groviihs. The following remarks relate solely to cicatricial 
or fibrous stricture. 

Cimtncial or Fibrous Stricture. This form of stricture may be met 
m any part of the rectum, but its lower margin is most usually 
ound at a level of from one and a half to two inches above the anal 
l^rgin. It is frequently observed, during a digital examination, that 
e lowermost margin of the strictxure is felt when the finger has been 
introduced nearly as far as the second joint, i.e. about one and three- 
quarter inches above the anal orifice- The next situation in order of 
quency :s at the anal orifice itself, and the least common at the upper 
part of the rectum. 


Varieties of Stricture. There are two distinct varieties of cicatricial 
n ure, namely, the linear or annular stridure and the tubular stricture. 


THE LINEAR OR ANNULAR STRICTURE 

£ ^bis^ does not exceed a depth of a quarter of an inch, and is usually 
^jund either at the anal orifice or at the level of the upper border of 
sphincter muscle, and is generally due to traumatism. 

De 1 ^ stricture of this nature is met with at the anal orifice, it has 

} always been produced by a too free removal of the anal skin, 
^^quently in such cases expansion of the anus cannot occur to a 
1373 
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natural extent during defoscation. Tlic degree of limitation of expan- 
sion varies in different cases, in some instances being so marked that 
the little finger cannot be introduced through the anal orifice. The 
unyielding scar tissue does not extend deeper than the skin, and there- 
fore the external sphincter is not directly concerned in the stenosis. In 
fact, the anal orifice is simply prevented from expanding by an unyield- 
ing covering. 

AYhen the stenosis is situated at the upper border of the internal 
sphincter, i.e. about one inch and a quarter fronv the anal nwrgin, it 
is sometimes due to a puckering of the mucous membrane produced 
by the cicatrization of the granulating surfaces left after tlie separation 
of the sloughs of ligatured internal piles. Such puckering only occurs 
if cohesion of the lateral instead of tlio upper and lower marjfins of a 
granulating area be allowed to take place and is therefore readily 
preventable by careful treatment durirjg the healing process, as men- 
tioned in the treatment after the opemtion by ligature of intcn\al piles 
(see pagG 1280). 

Rlicn an annular stricture is located hvo and a lialf or more inches 
above the anal margin, it is sometimes duo to the destruction of the 
mucous coat and submucous tissue by an excessive application of 
nitric acid or other caustic to the apex of a procidentia of the 
rectum. 

SymptomaioloQij. In all cases of onniilar stricture there is an 
increased frequency in tlie action of the bowels, very small quantities 
of fieces being passed at a time. An obstniction to the passage of the 
fa?ces is complained of, and, after an action has taken place, there is a 

well-marked sensation that the rectum has been incompletely evacuated. 

As a result, the colon is alwaj's full of ftccal material, and the abdomen 
becomes greatly distended, especially after breakfast and afternoon 
tea, though the discomfort is increased after partaking of any kind o 
food. Digestion becomes impaired and the patient gradually loses 
weight. More or less complete loss of control over the rectal contents 
is manifest, a discharge consisting of liquid faeces and recta! mucus 
more or less continuously escaping from the amis. The above symptoms 
are met with in strictures situated at the anal orifice and at or about the 
level of the upper border of the internal sphincter. RTien an annular 
stricture is situated higherupin the rectum, invagination of the rectum 
is generally produced and therefore the symptoms characteristic o 
the latter condition are superadded, the only difference being t^ 
when the uitussusception protrudes from the anal orifice duruio 
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straining at defsecation, spontaneous reduction occurs after the straining 
effort has ceased. 

When the strictiure is situated at the anal orifice, impaction of 
faces in the rectum is usually met with, the f^cal mass distending the 
rectum and acting like a ball- valve, so that only liquid faeces are passed, 
and of this there is an almost constant escape. When this condition 
exists the patient sometimes describes his condition as that of con- 
tinuous diarrhoea. 

Pathological Anatomy. ^Vhen the seat of constriction is at the anal 
orifice, inspection will reveal a scarcity of anal skin. The natural 
rugae are absent and there is no redundancy. When the patient is 
requested to strain down, a characteristic tense appearance of the 
margin of the orifice is observed, showing that the limit of expansion 
has been reached. The integument covering the external sphincter 
muscle is of a whiter colour than the normal on account of the cica- 
tricial tissue present. When an attempt is made to introduce the 
finger into the anal canal, the margin of the orifice is foimd to be firm 
and unyielding. Straining efforts on the part of the patient force the 
anal region down, making it prominent, but do not produce relaxation 
of the anal orifice. The degree of constriction varies in different cases, 
in some being so marked that it is impossible to introduce the finger 
through the orifice without causing pain. If the finger can be intro- 
duced into the cavity of the rectum, an impaction of fmces is nearly 
always found to be present. 

^Mien the constriction is situated at the level of the upper border of 
the internal sphincter, the anal orifice is generally somewhat patulous. 
There is often oedema of the anal sk-in. There is no spasm of the 
external sphincter, that muscle being relaxed. When the finger is 
introduced into the anal canal, a diminution of its calibre is met with 
as soon as the insertion has extended to the first joint. The diameter 
of the stenosed area is generally large enough to admit the tip of the 
finger, so that the length of the stricture can be ascertained. This 
usually measures from one-eighth to one-quarter of an inch, and feels 
like a stout piece of cord encircling the bowel. The mucous membrane 
both above and below the stenosed area is smooth, and there is no 
discharge unless the finger has been forced through the stenosis, thereby 
causing slight bleeding and much pain. The stricture itself is found to 
consist of a puckering of the raucous coat and submucous tissue only. 
The constriction yields to dilatation so that it is often possible to 
introduce the examining finger to its full extent. "When this can he 
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done, faeces will often be found above the constriction, the rectum 
dilated, and the mucous coat smooth and healthy to the touch, sliomng 
that the diseased area is very limited. 

’When the stenosis is met with at a level of from three to four or more 
inches above the anal orifitx there i.s generally some invagination of the 
rectum, the stricture in such cases being sihiated at the apes of the 
intussusceptum. Such an intussusceptum may or may not be pro- 
truded from the anal orifice. The existence of a firm unyielding margin 
to the orifice of the intussusceptum is sumcient evidence to enable us 
to attribute its cause to the stricture. 


Treatments Annular strictures can often be permanently cured by 
the methods which will now be described, the particular procedure 
differing accordnig to the scat of the stricture. 


(u)^ 11 h^x the Stenosis is situated at the Anal Orifice. The cicatricial 
tissue in this situation is of a particularly unyielding character, attempts 
at forcible dilatation being liable to cause one or more lacerations of 
tbe circumference, thus producing much pain and also predisposing 
to the formation of an abscess. Consequently, treatment by bougies is 
not advisable. The object to be kept in view is to increase the diameter 
of the contracted orifice, without causing any permanent damage to 
the part. I have found that the best way of effecting this is to 
increase the circumference by dividing it in one or two places, and 
ensurmg that healing occurs by granulation and the formation of a wide 
scar. In this way the circumference may he increased by half an inch 
even with one incision, thus overcoming the stenosis which is partly 
ue to the mdema caused by the irritation of the constricted orifice. 
.Am incision, therefore, should be made in the right posterior quadrant 
of the contracted anal orifice, and should extend completely through 
the external sphincter muscle but not beyond it. The tension at the 
circumference causes the wound to gape wndely, the diameter of the 
passage being thus considerably increased. If additional increase be 
required an incision should subsequently be made in the left anterior 
quadrant {i.e. diametrically opposite to the first incision), but this mi^t 
e confined to the skin and subcutaneous tissues only. It is 
unnecessary, and in women inadvisable, to divide the external sphincter 
in two places. The wounds should be made to granulate slowly from 
the bottom by careful packing, in order that the resulting scar shall 
be as wide as possible. In fact, the scar should be wedge-shaped, and, 
when healing has taken place, the base of the wedge should measure 
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from three-eighths to half an inch in Tridth. In order to obtain a scar 
of requisite width, the wound must be firmly packed, which sometimes 
causes much discomfort, but this can generally be relieved by soaking 
the material used for pacldng in a 20 per cent solution of cocaine. 

"When healing has been completed the scar if left to itself will 
contract from side to side, so that a scar measuring a quarter of an 
inch in width may eventually measure only one-eighth of an inch. 
If, however, the contraction of the scar be made to take place vertically 
instead of transversely, an increase instead of a diminution in the 
vridth of the scar can be obtained. Such vertical contraction can be 
ensiued by introducing a vulcanite tube three-quarters of an inch in 
diameter and two and a half inches long into the rectum every night at 
bed-time, and leaving it in situ for halt an hour or as much longer as 
the patient is able to bear. The use of the tube should be continued 
every night for about a month, then twice a week for a similar period, 
and, finally, once a week until all tendency in the scar to contract has 
subsided, a result which is usually attained in from three to four months 
after the operation. In order to ascertain whether the result of this 
method of treatment has been satisfactory, the left index finger should 
be introduced into the anal canal as far as the distal interphalangeal 
joint, and then the index finger of the right hand passed along it for a 
similar distance, the palmar surfaces of the two fingers being in contact. 
If this can be done without creating a feeling of tension or causing pain 
to the patient, it may be safely assumed that the diameter of the anal 
orifice is sufficient for the purpose of natural defsecation and that undue 
straining to expel even firm fjeces is no longer necessary. If, at the 
expiration of six months, such an introduction of the two fingers he 
still possible, a permanent cure will have been efiected. Should some 
degree of stenosis have recurred diiring the interval, the treatment 
described above should be repeated. 

(6) When the Stenosis is situated at the level of the Upper Border of 
the Internal Sphincter. A stricture in this situation, unless of long 
standing, yields readily to gradual dilatation. In recent cases this 
method is generally all that is necessary, though in some cases supple- 
mentary division of the scar tissue in one or more places may ^ e 
«5quired. The duration of the stenosis is an important factor m its 
amenability to dilatation. Originating as a result of cohesion of the 
lateral margins of the granulating surfaces left after the separation of 
the sloughs of ligatured internal piles, it is obvious that the bond of 
miion becomes tougher and more resistant as time goes on. If stenosis 
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supervenes after tlie operation, upon internal piles by ligature, symptoms 
referable to the condition may be manifested within two or three weeks 
after the operation, and therefore an early diagnosis of the condition 
can be made. In such recent cases the passage of the index finger 
through the stricture by slow and gentle insinuation is nearly alwaj’s 
possible at the first examination. When the finger has been inserted 
into the rectum to its full extent it should he withdrawn, no further 
dilatation being made on that occasion. This procedure should be 
repeated every other day for a week, then once a week for a month, and, 
finally, once a fortnight for two months. ^Vt the end of this period the 
stenosis will have usually disappeared and, as a rule, wll not then 
tend to recur. It is unnecessary to dilate such a stricture beyond the 
diameter of the index finger. Bougies or tubes are not often required 
in the treatment of these cases. "When they are used the greatest 
gentleness must be employed in their introduction, lest the stricture 
be torn, and au abscess result therefrom. 

MTien the stricture comes under observation after an intervalof three 
or four months from the date of the operation, it does not so readily 
yield to digital dilatation. Therefore, in such cases, either bougies or, 
still better, vulcanite tubes about two and a half or three inches in 
length and from half to five-eighths of an inch in diameter should be 
used, or the stricture should be divided on the right and left sides and 
in the middle line posteriorly, the angles of each incision being sutured 
together u*ith cither chromicised catgut or silk\vorro*gut. For this 
purpose either a rectal bivalve or a vaginal duck-bill speculum will 
greatly facilitate the application of the sutures. Each incision should 
not exceed half an inch in length. IVhen silkworm-gut is used the ends 
should be left long enough to protrude from the anal orifice in order 
that they may not irritate the rectum. 

(c) When the Stenosis is situated at a level of three or more inches 
above the Anal Orifice. The treatment to be adopted depends upon the 
presence or absence of invagination. 

MTien invagination is present the stricture should be divided, i 
possible, on its right and left sides and in the middle line posteriorly. 
These three incisions should extend completely through the stnetore 
and into healthy mucous membrane for about one-eighth of an me 
both above and below the stricture. The angles of each incision aho 
then be sutured together, thus increasing the circumference of ® 
lumen of the rectum at the seat of stricture from one to one and a ® 
inches. "When the invagination in these cases frequently pro ni e 
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through the anal orifice it is desiraWe, m order to prevent a continuance 
of the protrusion, to perform left iliac colostomy before operating on 
the stricture itself. After the stricture has been successfully treated 
the colostomy may be safely closed. 

AMien invagination is absent and the stricture is so high that it 


cannot be reached for incision, i 
with vulcanite tubes or with 
soft elastic bougies. 

THE TUBULAR STRICTURE 

In this variety the length 
of bowel involved is usually 
from a half to one inch, but 
occasionally the constriction 
may extend to three, four, or 
more inches. It is met with 
more often in women than in 
men, and is practically incur- 
able, though much can be 
done to relievo it. Tubular 
strictures imder one or two 
inches in length are chiefly met 
with in women during the child- 
bearing period of life. In these 
cases the constriction usually 
begins about one and a half 
inches from the anal orifice, that 
is, near the level of the reflection 
of the peritoneum from the 
anterior wall of the rectiun. 

The more extensive tubular 
strictures are met with as often 
in men as in women, and at 
any age (fig. 071). It is pro- 
bable that they are always 
caused by infective ulceration 
of the rectum. 

Etiology. Stricture is due to 
the contraction of fibrous tissue 


dilatation must be attained either 



Fig C7I-— A TrBn.tB Stoictcp.e or the Middle or 
•niE RsertL AxrrLU. Fob a DI3Tl^CE or Two Isches 

THE MCCOSB «A* seek DeSTrOTEO TBEOrOROCr THE 
OaCCMrEKE^CE. 



1380 POST-GRADUATE SURGERY 

deposited in the rectal wall. This fibrous tissue is either the medium 
by which some definite loss of tissue has been repaired, or the organised 
residue of an inflammatory infiltration. Consequently the precursors 
of this form of stricture are (a) local tissue destrnclion, and (6) chrojiic 
injiammatory j)TOcesses. 

(o) Local Tissue Destmction. This may be the result of traumatism 
or ulcerative processes. Of the former, especial mention must he made 
of too free removal of tissue during operative procedures. Thus, during 
the operation for internal piles a too free removal of the folds of peri- 
anal skin, or the too long continued application of the cautery when 
removing hremorrhoids together with some peri-anal skin by that 
method, may result in definite narrowing of the anal orifice. In the 
same manner, when a complete ring of anal mucous membrane has 
been removed, stenosis may occur as a result of the healing process. 
This is liable to take place after \Yliilebead’s operation for piles should 
the stitches, which unite the mucous membrane to the skin, cut out 
and allow the mucous coat to retract. The best e.xample perhaps of 
stiictvire of traumatic origin is that which sometimes results from 
excision of the whole circumference of the lower part of the rectum 
when colostomy has not been prcWously performed. Here, a large 
surface has healed by granulation, with the result that a stenosis of a 
very imyielding character occurs. Sloughing of the rectum, cither as 
a result of injury or of acute inflammatory processes, protluces the same 
result, imless colostomy has been performed while the sloughing is in 
progress or very soon after the wound has begun to heal. 

All ulcers heal by granulation and arc therefore liable to cicatricial 
contraction. A small ulcer situated in the rectal wall may not cause 
an appreciable narroAving of the lumen when cicatrized, but when the 
ulcer has extended completely round the circxunference of the bowel, 
cicatrization is certain to end in stenosis. The length of the ulcerated 
area determines the length of the strictured zone, and consequently 
the longer strictures are generally the result of extensive ulceration. 
The extensive destruction of the mucous and submucous coats of the 
rectum resulting from infective ulceration frequently gives rise to 
strictures extending to two or more inches in length. 

(6) Chronic Injiammatory Processes. These include the manifesta- 
tions of syphilis and inflammations occurring in neighbouring viscera, 
especially the xiterus. 

Syphilis is considered by many authorities to be the cause of 
extensive stricture of the rectum, but the accuracy of this view may he 
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questioned. In the first place, it is found that anti-S}q)hilitic remedies 
have no effect whatever in either curing or relieving the stricture or 
the ulceration associated with it. One would not, perhaps, expect to 
find that the fibrous deposit became entirely absorbed under the 
influence of iodide of potassium, but the active ulceration which is 
often found to co-exist with stricture ought to be benefited by it. 
Large doses of iodide of potassium have been tried repeatedly, both 
alone and combined with mercury, but iio improvement has taken 
place in the ulceration or the stricture. Again, though a certain number 
of patients with stricture are undoubtedly syphilitic, there are a 
considerable number in whom neither a history of syphilis nor any 
other evidence of the disease, such as a positive IVassermann reaction, 
can he obtained, and in these patients it does not seem justifiable to 
assume the presence of the syphilitic taint. Moreover, stricture occurs 
much more frequently in women than in men, while in sj'philis the 
converse obtains. It seems, therefore, that a great many of the 
strictures that are set down as syphibtic are not so, but are the result 
of infective ulceration. At the same time it cannot be said that stricture 
of the rectum does not occur as a result of syphilis. 

Chronic inflammation of the uterus is probably an important factor 
in the causation of stricture of the rectum. In this connection it has 
repeatedly been observed that cases of stricture occur at least five 
times as frequently in women as in men, and almost invariably during 
the child-bearing period, i.e. during the third and fourth decades of 
life. Moreover, in these patients, a history of either a pregnancy or a 
miscarriage is usually obtainable. It is probably due to the latter fact 
that syphilis is thought to play such an important part in the production 
of stricture of the rectum. Syphilis, however, is not the only cause of 
abortion, and therefore it by no means follows that because a woman 
has had miscarriages she is necessarily the subject of S3q)hilis. Chronic 
endometritis is often the result of abortion, and consequently it is 
justifiable to assume that when a woman gives a history of miscarriages, 
she has also suffered from inflammation of the uterus. 

It is a fact that the development of stricture of the rectum is often 
preceded by either a miscarriage or parturition, and therefore the 
question naturally arises, Viliat is ike connection between the two events, 
and does stricture of the rectum result from inflammation of the uterus 1 
The following case throws some light upon this point. "WTien performing 
abdominal hysterectomy for intractable metritis, it was noticed that 
the surface of the rectum, just above the line of reflection of the peri- 
toneum, was thickened, and its coats for an inch or more in length felt 
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indurated. On making a subsequent rectal examination, a distinct 
narrowing of tlie lumen of the bowel at a level of t^vo and a half inches 
from the anal margin could be felt. The mucous membrane of the 
rectum was healthy, and there was no ulceration in the strictured zone. 
From anatomical considerations, it appeared probable that a round-cell 
infiltration of the tissues had occurred along the course of the lymphatic 
vessels as they passed round the rectum from the uterus to enter the 
retro-rectal Ijmiphatic glands. It is easy, therefore, to understand how 
chronic inflammation of the utenis may be one of the chief causes of 
stricture of the rectum in women. Moreover, this hj’pothesis explains 
why stricture of the rectum superv'enes witlioiit prenous ulceration or 
other loss of tissue. 

Symplomafohgy. Dviriug the early stage of stricture the fiist 
symptom complained of is increasing frequency in the desire for an 
action of the bowels, followed by tlic passing of only a small quantity 
of froces, and an aftcr^fccling of incomplete relief. After an interval of 
a few minutes the urgent desire again returns, such a cycle of events 
often recurring throe or four times in the course of the first hour or 
two after taking warm fluids. As contraction progresses these symp- 
toms become more frequent, and the patient notices that the fseccs 
are passed in short aud round or flattened tape-like pieces. YTien tbe 
stricture has been preceded by ulcerative processes, the discharge of 
pus or pus and blood with mucus is associated \vith the above symptoms. 

The symptoms indicating the presence of a well-developed stricture 
are '. (o)/re 2 iiejU desire for on action of the fnjircls ; (6) alteration in the 
size and character of the faces jxisscd ; (c) the passage of blood, miictis, 
and pus from the rectum ; {d) abdominal distension ; (c) loss of icdght : 
and (/) crdcnia of the lou-er eitrcmities. 

(a) Frequent Desire for an Adion of the Bowels. In cases of stricture 
the desire to evacuate the rectum is urgent, and is relieved by passing 
either discharge or faeces, or both. The quantity of the evacuation is 
usually ver}' small and the patient feels that the bowels have not been 
completely relieved. This is the most constant symptom of stricture 
of the rectum, and it is always present when the diameter of the lumen 
of the bowel has been reduced to less than half an inch. Its presence 
denotes that there is some degree of obstruction to the passage of f^ces 
through the rectum, but throws no light upon the nature of the 
obstruction, that is to say, whether it is due to fibrous stricture, 
malignant stenosis, or a neoplasm blocking the lumen of the bowel. 
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The association, of other symptoms, together \vith digital exploration, 
alone can decide that point. 

The history is usually obtainable that an action of the bowels takes 
place from ten to fifteen times, or even more frequently, during a period 
of twenty-four hours. The majority of these actions occur during the 
day-time, but, as a rule, two or three take place during the night. 
These nocturnal actions are so common in cases of fibrous stricture 
that the question of their occurrence should always be raised when the 
presence of the disease is suspected, and, when they are complained of, 
the rectum should invariably be examined. The first action occurs as 
soon as the patient rises in the morning. Another takes place imme- 
diately after breakfast. During an hour or so after that meal there 
may be three, four, or even more actions at short intervals. Fsces 
are voided, as a rule, at the first and second actions only, the dejecta 
in the remainder consisting chiefly of mucus, or mucus mixed wth pus 
and blood. Usually after each meal an action of the bowels occurs, 
and if warm fluids have been partaken of, there may be several during 
the first hour. AYith the evening actions faces may be again voided, 
hut of the total number of actions it is unusual for the dejecta to be 
fffical on more than three or four occasions during a period of twenty- 
four hours. The desire for an action of the bowels is always urgent, 
the contents of the rectum being usually expelled with considerable 
force. 

(6) Alteration in the Size and Charader of the Faces Passed. In 
nearly all cases of stricture the faces when firm are voided in short 
tape-like pieces, measuring from one inch to an inch and a half in length, 
and about half an inch in diameter. These differ from the characters of 
the firm faces passed in cases of spasmodic action of the sphincters and 
levatores ani met with in hypertrophy of the external sphincter 
associated with pruritus ani and fissure. In those cases the faces are 
passed in thin round or flattened pieces, varying from two to four or 
more inches in length and from about half an inch in diameter to the 
full size natural to the patient. 

(c) The Passage of Blood, Mneiis, and Pus from the Rectum. This 
is an almost constant sjTuptom, the material evacuated at all actions 
of the bowels, excepting the first one cr two in the morning and the 
one or two actions late in the afternoon, consisting of a combination of 
mucus, pus, and blood. The quantity evacuated is generally about 
one or two teaspoonfuls. If the quantity of pus suddenly increases, the 
probability is that a blind internal fistula, either of the submucous, 
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the para-rectal, or the ischio-rectal type has formed as one of the results 
of the stricture. As a rule, the quantity of blood lost is slight, a 
feature rvhich serves to distinguish the fibrous from the malignant 
stricture. IVhen a para-rectal abscess has formed, the purulent 
discharge vdll continue to be profuse, even after the stricture has 
been well dilated. In the majority of cases, however, the abscess is 
either of the submucous or the ischio-rectal variety. 

{d) Abdominal Distension. The tendency of every fibrous stricture 
is towards obliteration of the lumen of its portion of the bowel. Con- 
sequently the obstniction to the passage of the contents of tlie colon 
becomes more and more marked the longer the stricture remains 
xmtreated. The large intestine becomes chronically distended from 
flatulent and frecal accumulation, and may reach an enormous size. 
As a result of this, the abdomen is nearly alw.ays considerably distended 
as soon as the lumen of the bowel has been sufficiently narrowed by 
the stricture to prevent healthy evacuation of the colon. One of the 
most marked features of this distension is the accumulation of faces 
in the crccum. Flatulent distension is more complained of than facal 
accumulation, and is very distressing to the patient, especially during 
the first two hoius after food has been taken. 

(c) Loss of Weight. As soon as the effects of a stricture begin to 
make themselves felt, the patient commences to lose weight. This is 
probably duo to general digestive disturbances, with consequent 
mal-assimilation. The frequent actions of the bowels, and especially the 
disturbance of rest at night, have, Loxvever, a good deal of influence in 
producing loss of weight. In the more advanced stages of the disease, 
the patient may be greatly emaciated, especially noticeable in the 
arms and legs. 

if) (Edema of the Lower Extranities. The pressure of the feces in 
the distended colon above the seat of stricture sometimes causes a 
gradually increasing oedema of either one or both lower extremities. 
The left lower extremity is more commonly affected than the right. 

Pathological Ajialomg. The anus is generally patulous and several 
more or less cedematous redundant folds of anal sknn are usuallypresent. 
The peri-anal region in some cases is natxiral in appearance, but m 
others there is extensive scarring, particularly when fistufe resulting 
from the stricture have been operated upon, or when the stricture is 
the result of infective ulceration. 
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On introducing the finger into the rectum, the sphincter muscles 
will he found to he deficient in contractile power. The lower margin 
of the stenosis will usually he met with at a level of about from one and 
a half to two inches above the anal orifice. If the finger can he passed 
into the stenosed area it may he possible to determine the length of the 
stricture. Occasionally the diminution in the liunen is so great that it 
is impossible to insinuate the finger into the stricture without using 
undue force. Under such conditions the length of the stricture must 
be determined by other means. In women, palpation of the recto- 
vaginal septum from the vagina will often greatly assist in the estima- 
tion of the length of a stricture. In men, olive-headed bougies or 
similar instruments may with advantage he used for this purpose. 

If the finger can be introduced into the stenosed area, the bowel 
will be found to have been converted into a more or less rigid tube, 
the internal surface of which is firm and irregular. In all long-standing 
cases, and especially in those in which the stricture has been the result 
of previous ulceration, the mucous membrane of the bowel imme- 
diately above and below the stenosed region is ulcerated. From these 
surfaces there is a continuous secretion of pus, and, therefore, when 
the finger is withdrawn, it will generally be found to be smeared with 
pus and blood. 

When the stricture is short, and the finger can be introduced 
through it into the rectum above, the cavity of the latter will generally 
be fotmd to be distended with feces. If there be much thickening in 
the vicinity of the rectum, either pelvi-rectal suppuration has probably 
occurred or an ischio-rectal abscess has formed as a result of the 
stricture. The co-existence of a para-rectal or an iscliio-rectal abscess 
is substantiated if pus escapes in considerable quantity either during 
or after an examination. 

Treatment. The treatment of a tubular stricture of the rectum 
should be both local and general. 

(a) Local Treatment. The treatment of a tubular stricture is not 
radical, because a permanent cure cannot be effected. The fibrous 
deposit in the rectal wall cannot, by any known means, be entirely 
removed ; and, therefore, unless active treatment be continuously 
persevered with, a recurrence of the stenosis results. In this respect 
tubular strictures of the rectum are comparable to strictures of the 
umthra. I^Tien, therefore, a patient presents himself for treatment 
and is found to be suffering from the tubular variety of stricture he 

VOL. I. — 2 y • 



1386 rOST-GR/VDUATE SURGERY 

should he told that his disease cannot be cured though considerable 
relief of his sjmptoms and, perhaps, immunity from serious sequelje 
can be obtained by persistent treatment throughout the remainder of 
his life. 

In tubular strictrures of the rectum the treatment by dilaialion is 
the safest and best. Other mctliods, such as division of the stricture 
{posierior linear proctotomp), resection of the stenosed portion of the 
rectum, and excision of the rectum itself are practised by some but 
have not found favour Avith the majority of surgeons. In some of the 
extensive strictures resulting from infective ulceration of the rectum 
which cannot be much relieved by continuous dilatation, left iliac 
colostomy is the only measure which will prolong and possibly save 
tbe patient’s life. 

Treatment by Dilatation. Dilatation of a tubular stricture may he 
accomplished either forcibly or gradually. Therefore the two methods 
are: {\) forcible or rapid dilatation \ o.\\d {2) gradual dilaiation. 

(1) Forcillc or Rapid DUaiatwn. This method cannot be recom- 
mended, and should never be resorted to. IMjen ottempted, cither by 
inserting bougies of gradually increasing diameter, one after the other, 
as when dilating the cervix uteri, or by employing Todd’s dilator or 
one of the powerful expanding metal instruments designed for the 
purpose, there is considerable risk of splitting the strictured portion of 
the bowel, and so permitting pcri-rccta! extravasation. The result of 
such an accident depends upon the situation of the stricture. If tbe 
bowel be mptUTed below tbe level of tbe peritoneal reflection, extensive 
peri-rectal suppuration, terminating in a para-rectal abscess, may 
supervene ; but, if the stricture be situated above the peritoneal 
reflection, ftecal extravasation into the general peritoneal cavity 
ensues and will he followed by diffuse peritonitis and death. 

(2) Gradual Dilatation. This is by far the safest and best method, 
and should always he tried and persevered \rith before resorting to any 
other form of treatment. The dilatation is accomplished either by the 
use of bougies or tubes, and is in several respects comparable to the 
methods employed for the gradual dilatation of urethral strictures. 
The selection of the bougie or the tube for the purpose depends upon 
the nature of the stricture. In short straight strictures situated near 
the anal orifice, the tube possesses the distinct advantage of being 
retainable in situ for a considerable length of time without causing 
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discomfort to the patient, because of the ready escape afforded for 
flatus, discharge, etc. 

When the stricture is long and tortuous, the tube camiot be used. 
In such cases a bougie of the flexible type is indispensable. The shot^ 
bougie is, I think, the best for this purpose, as it can be easily made 
to follow the tortuosities of the stricture. 

AVhether tubes or bougies are used for dilating a stricture, the 
question of primary importance is : To tcJiai extent should the dilatation 
he carried ? When a stricture has been dilated sufficiently to admit 
easily an ordinary index finger (i.c. about five-eighths of an inch in 
diameter), its lumen is quite large enough for the purposes of effective 
defecation. Consequently it is seldom necessary to introduce either 
a bougie or a tube of a larger diameter than three-quarters of an inch, 
and when the lumen of the stricture is maintained at that size, the 
actions of the bowels are steadily reduced in number {the nocturnal 
actions completely ceasing), the abdominal distension is reduced, and 
the colicky pain resulting from the accumulation of feces and flatus 
does not recur. Some surgeons recommend that the dilatation be 
persevered vith \mtil a diameter of an inch and a half has been attained. 
This is neither desirable nor beneflcial to the patient because it is not 
possible to estimate the limit of possible expansion of a given stricture, 
and therefore a continuation of the dilatation may result in splitting 
the wall of the bowel and so setting up peri-rectal suppuration. When 
the dilatation is carried beyond five-eighths or three-fourths of an inch 
in diameter, the stenosed area is generally iiritated by such further 
dilatation, and the patient is therefore subjected to much pain and 
more or less constant discomfort without receiving any compensating 
benefit. 

As soon as a diameter of sufficient size to permit a free evacuation 
of the contents of the colon has been attained, further increase in the 
dilatation should be dispensed with and our efforts should be directed 
simply to preventing re-contraction. In order that the method of 
gradual dilatation may be successfully carried out, it is essential that 
the surgeon should be provided with sets of bougies and tubes, the 
diameters of which increase in the same ratio as in urethral instruments, 
the smallest measuring three-sixteenths of an inch and the largest 
five-eighths or three-fourths of an inch at its thickest part. In a given 
case, the diameter of the stenosis should first be ascertained by intro- 
ducing successively the smaller instruments until the size that can 
just be passed easily is reached. This should be left in situ for twenty 
minutes or half an hour and then withdrawn. On the third day it 
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should he again introduced, and then the next larger size. If the latter 
passes easily the next larger size should then be introduced, left tn sUu 
for half an hour and then Tvithdrawn. This procedure shoiild be 
repeated every third day, commencing ^nth the size that had been 
left in on the pre^dous occasion, and then introducing one or two larger 
sizes. When the size of five-eighths or three-fourths of an inch has been 
reached, it should he reintroduced everj’' other day for a week, then 
twice a week for a month, then once a week for two months, then once 
a fortnight for three months, and finally once in three months for the 
remainder of the patient’s life. 

(6) General Treatment. The general treatment consists in the 
careful selection of articles of diet which will give the maximum of 
nutriment ^vith the minimum of excreta. A patient suficring from a 
tubular stricture should he induced to recognise the fact that errors 
in diet may at any time cause cither impaction of freccs above the 
stricture or diarrheea, either of which may lead to perforation of 
the bowel above the strictured zone. Potatoes and rice, especially the 
latter, and red ^rines of all lands should not be taken. Cod-liver oil, 
in doses of one to four drachms, taken two or three times a day, is very 
useful for making the frcces soft. The injection of one or two ounces of 
olive oil into the rectum at bedtime, the oil being retained all night if 
possible, is very useful in causing the bowel to act freely and easily 
once or tndee a day without the use of any other aperient. 

liesuUs of Stricture. The following are three of the most important 
sequelfe which result from the neglect of a stricture of the rectum, 
namely (1) fjitestvnal obstruction ; (2) jiara-redal siippvTation ; and 
(3) amyloid degeneration of the Icidneys. 

{!) Intestinal Obstruction. This is usually of the chronic typo, and 
is due to the gradually increasing difficulty in evacuating the contents 
of the colon. The csecum, as a rule, is greatly distended with fseces 
and may, in protracted cases, slough on its anterior surface and give 
rise either to a localised abscess or to acute general peritonitis. Hyper- 
distension of the sigmoid colon in some cases leads to rupture of the 
bowel just above the striefure zone, causing localised pelvic suppura- 
tion. 


(2) Para-rectal Suppxiration. This is always due to a perforation 
of the rectal wall occurring as a result of co-existing ulceration. An 
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extensive abscess in the para-rectal space may then be formed which 
may extend and find an exit on the surface after having first invaded 
the ischio-rectal fossa, or it may rupture into adjacent hollow viscera, 
such as the vagina or bladder and so establish a co mm unication between 
them and the rectum. The disdiarge of pus in these cases is usually 
profuse, and, if long continued, gradually debilitates the patierjt and 
threatens his life. 

(3) Amyloid Degeneration of the Kidneys. This is always thejesult 
of prolonged suppiiration. Its onset is marked by the appearance of 
albumen in the urine, attacks of diarrhoea, steadily increasing ana3nifa, 
loss of weight, and, later on, anasarca. These changes usually 
begin about three or four years after the commencement of profuse 
suppuration. 



CHAPl’EK ni 

Bexion Tumours of the Anus and Rectuji 

These tvimoius aie occasionally met \vitl\, and present tlie character- 
istics of similar g^o^vtIls found in other parts of the body, that is to say, 
they are of slow growth, tliey do not infiltrate surrounding structures, 
and do not, as a rule, tend to recur after renioval. Stnicturally they 
consist of the more highly developed connective tissue and glandular 
elements. Thus wo have the fibroma, the lipoma, the myoma, the 
myxoma, the papilloma, and tlic adenoma. Tor the sake of con- 
venience, those tumours that are met n*ith at the anus ami in its 
vicinity will be described first, and subsequently those that originate 
within the rectum. 


BENIGN TUMOURS OF THE ANUS AND ITS VICINlTy 

These arise from the skin and subcutaneous connective tissue, 
and consist of {a) the papilloma ; (6) tlic soft fibroma or fibro-cellular 
tumour ; and (c) the lipoma. 

(a) The Papilloma. This is due to liypertrophy of the papillary 
layer of the cutis vera, consisting of elongated wedge-shaped masses 
of connective tissue, each containing a central artery and vein, and 
siuunounted by ordinary stratified epithelium. The hypertrophied 
papilla is usually separated at its base from its neighbours by a narrow 
strip of healthy skin, tbougli the free extremities are often in close 
contact. Sometimes they are found in separate clusters upon the peri- 
anal skin, or they may be ‘so numerous as entirely to surround the 
anus and exclude it from view. An excellent specimen of this kind of 
growth is shown in figure C72. In this case the anus was quite hidden 
from view, though the aperture leading into it was situated in 
centre of the mass. The papilJje measured from one-third to three- 
fourths of an inch in length, and being wedge-shaped (the free extrem- 
ities corresponding to the base of the wedge), the surface of the tumour 
1390 
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appeared to be that of a minutely lobiilated single mass. Upon close 
examination it was foimd that each papilla was separate from its 
neighbours, and that narrow strips of healthy sldn intervened between 
their points of origin. The latter fact was of much value in enabling 
the diagnosis to be made from epithelioma (squamous carcinpma) of 
the anus. 

The papilloma of the anus is apparently identical wth that met 
with on the glans penis and the labia majora, as a result of the irritating 
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effect of gonorrhcBal discharge (gonorrhoeal warts) ; but there is no 
reason to believe that those met with in the region of the anus are due 
to gonorrhoeal infection. AVant of cleanliness and a continual moist 
condition of the peri-anal skin appear to be sufficient to produce the 
papillary hypertrophy. It is met with in both sexes, and usually in 
yoimg adults. 

Symploms. Tliese are chiefly due to the discomfort consequent 
upon the presence of the tumours, viz. constant irritation and dampness 
of the part, difficulty in cleansing the anus after defecation, and 
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occasional slight bleeding. There is rarely any pain, except when the 
surface of the tumour is abraded. 

Treatment. A complete cure can be effected by snipping through 
each papilla, close to its seat of attachment, with a pair of scissors. 
There is, as a rule, rather free bleeding from the central artery of each 
papilla, but this usually ceases under the influence of pressure. Should 
it continue, a solution of adrenalin may be applied, or the bleeding 
points may be ligatured. On no account should the sldn be removed 
with the growth lest stenosis of the anal orifice should result. When the 
growths have been removed, the peri-anal region ought to be kept 
quite dry for some time by means of a dusting powder of starch and 
oxide of zinc. If the patient is subsequently careful in regard to 
cleanliness, and prevents constant moisture of the anus, recurrence 
docs not take place. 

(h) The Soft Fibroma or FibrO'Celluhr Tumour. These tumours, 
identical in structure with those known as molluscum fibrosum when 
occurring on the neck and trunk, arc occasionally seen in the peri-anal 
region. They are often distinctly pedunculated, ond may attain large 
size. I have seen one which, after removal, weighed 1 pound 1 1 ounces. 
This tumour was attached by a stout pedicle to the skin in the right 
posterior quadrant of the anal region, about 1| inches distant from the 
margin of the anus. The patient, a female, stated that it had been 
gradually increasing in size for ten years She would not have pre- 
sented herself for treatment but for the foul smell and discharge caused 
by a large gangrenous ulcer situated upon its most dependent surface. 
Structurally these tumours consist of bundles of white fibrous tissue 
loosely arranged in a meshwork, the interstices of which contain a 
serum-like fluid, which readily drains away when the tumour is incised. 
The pedicle contains blood-vessels of considerable size, which bleed 
freely when the tumour is removed. 

Sifmptofns. Beyond the inconvenience caused by the size of the 
tumour there are no symptoms, unless the surface becomes inflamed 
and excoriated through friction against the clothing. When the smface 
of the tumour becomes ulcerated, as in the instance cited above, there 
may be free bleeding, as well as an offensive discharge. 

Treatment. This consists in removal of the tumour. When the 
pedicle is stout, a small flap of skin should be raised on each side, m 
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order that the margins of the wound may be brought together without 
undue tension. All bleeding vessels should be ligatured before the 
wound is closed. There is no liability to recurrence. 

(c) ThelApoma. This form of tumouris sometimes met with in the 
peri-anal region. The tumour is due to hypertrophy of one or more 
of the lobules of fatty tissue contained in the loculi formed by the 
peculiar arrangement of the deep fascia in this locality. It increases 
slowly in size. It can be diagnosed from a collection of pus in the 
ischio-rectal fossa by the fact that dimpling of the surface is caused by 
attempting to raise the skin, by the edge of the tumour being felt to 
slip away from beneath the finger when pressure is made upon it, and 
by the absence of fluctuation and pain on pressure. 

Symptoms. It may exist for years without giving rise to any 
symptoms that direct attention to its presence. Even when of con- 
siderable size, it causes inconvenience only by its presence in the 
vicinity of the anus. Should the surface become inflamed through 
friction against the clothing, the symptoms attendant upon such a 
condition make themselves manifest. 

Treatment. The tumour should be removed by making a free 
incision over it extending through the capsule. The fatty tissue is 
then shelled out, care being taken not to leave behind any offshoots 
from the main mass. The wound should be allowed to granulate. If 
it be closed with sutures there is the risk of a fistula resulting. 


BENIGN Timomts OF THE REC?TUM 

These arise in connection with the glandular and connective tissue 
elements of the mucous and submucous coats of the rectum. They 
grow slowly, and may exist for several months or even years before 
giving rise to symptoms indicating their presence. When in an early 
phase of development, the neoplasm forms a projection imder the 
superficial layers of mucous membrane, and is therefore sessile, but in 
the course of time the downward traction exerted by the continued 
passage of fseces over the tumour causes the base of attachment to he 
attenuated into a distinct pedicle which may vary from one or two lines 
to an inch or more in length (see fig. 674). The pedicle consists of a fold of 
mucous membrane enclosing the blood-vessels which supply the growth. 
The pedunculated character of the benign neoplasms of the rectum has 
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given rise to the term pDlj^pus being applied to them. Accordingly 
when we speak of a rectal polypus we do not mean to imply that the 
gTo^vth possesses any distinctive histological character, hut simply that 
the growth itself, whatever it-s structure may be, is attached to the 
rectal wall by a pedicle or stalk. 

Several distinct varieties of benign tumour occur in the rectum, 
namely (o) the adenoma or glandular polypus ; ( 6 ) the fibroma or 
fibrous pol}’pus ; (c) the villous timiour or villous polypus ; (d) the 
m}’xoma or mj’xomatous polj^ius ; (e) the myoma or myomatous 
pol^’pus ; and (/) the lipoma or lipomatous polj'pus. As the last two 
of these are rarely met with, and may be regarded in the light of 
pathological curiosities, only the first four varieties ndll be described. 

(a) The AtJenoma or Glandular Polypus. This variety of tumour 
generally arises in connection uith the tubular glands (ciypts of 
Lieberkiihn) of the mucous coat, being really a localised hypertrophy 
thereof. Tlie microscopical appearance is that of a number of tubules, 
lined by ordinary columuar epithelium arranged upon a distinct base- 
ment membrane, and boimd together by delicate connective tissue. 
In some cases the connective tissue elements preponderate, and then 
the grouih is spoken of as a fibro-adenoma. A further variety of 
adenoma (the 13 'mphadenoma), though very rarel)’ met with, consists 
of lymplioid tissue, and arises from liypertrophy of one of the solitary 
lymph nodules met with in the mucous membrane. 

The adenoma is usvially single, but occasionally more than one 
may occur in the same patient, and in some instaiice.s they e.vist 
in large numbers (fig. 673). It varies in size from a quarter of an 
inch to one inch in diameter, is generally rounded in shape, and 
attached by a slender pedicle, which sometimes measures an inch or 
more in length. The growth maj" arise from any part of the rectiun, but 
is usually situated in the lower two inches. When situated low douTi 
and particularly when funushed with a long pedicle, it is sometimes 
protruded through the anal orifice during defrecation. As a nile, how- 
ever, its presence may he undetected for a considerable length of tune 
owdng to the absence of sjTnptoins, It is iisuallj’ foiuid in children 
imder ten years of age, and is seldom met with in adults. The prob- 
able reason for this is that when the growth has existed for some 
time, the pedicle gradually becomes elongated, more and more slender, 
and is ultimately torn through during an action of the bowels. There 
can be little doubt that many of these gro-wths are removed from the 
rectum in this way, a circumstance which explains the cessation of 
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repeated attacks of lisemoirhage in cliildren as age advances. A^’ken 
these gro^vtlls are met ^^tll in adults, especially in those beyond middle 
life, they exhibit a tendency to imdei^o carcinomatous degeneration, 


especially if they have been sub- 
jected to prolonged irritation. A 
careful microscopical examination of 
tbe growth should therefore be made, 
and if irregularity in the arrange- 
ment of the tubules be observed, 
tbe patient should be examined 
from time to time for signs of 
induration in the neighbourhood of 
tbe scar. 

Symptoms. An adenoma of the 
rectum, when small, may exist for 
a considerable lengtii of time be- 
fore giving rise to any symptoms 
whatever. As the growth increase.^ 
in size, it becomes more and more 
dragged upon during the passage 
of the faeces, especially when the 
bowels are constipated, when abra- 
sions of its surface may occur from 
time to time and give rise to attacks 
of hEemorrhage. MTien the pedicle 
attains sufficient length to allow of 
the growth descending wdthin the 
grasp of the sphincters, periodical 
attaclvS of tenesmus, accompanied 
by discharge of blood from the rec- 
tum, are complained of. In some in- 
stances tbe growth itself is extruded 
through tbe anus at defgeeation, 
occasionally necessitating manual 
reduction. 

Physical Examination. The pas- 
sage of blood from the rectum in 
children should always lead the 
surgeon to suspect the presence of an 
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adenomatous polypus. A careful exploration of the rectum should be 
made under the influence of anscsthesla, if necessar}’. A small groA\ili 
is by no means easy to locate, as its tissue is of the same density as the 
mucous membrane. Moreover, a growth furnished with a long pedicle 
may be capable of such free movement that it may readily be mistaken for 
asmalhnass of ffcces (fig. 074). Thcbestu'ayofdeterminingthe presence 
of these growths is systematically to sweep the examining finger round 
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the whole circumference of the bou'el as far as the highest point that 
can be reached. In tliis way a freely movable g^o^vth, after having 
been pushed in front of the finger, is at last arrested by its pedicle. 
The finger can then be hooked round the pedicle and the growth drawn 
down, and if possible brought out through the anus. The speculum is 
of little use for locating growths of small si^e. We have sometimes 
had much difficulty in finding a gro^vth by this means, even after its 
presence had been previously determined by the finger. Examinatiou 
with the proctoscope and sigmoidoscope should never be omitted. 
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Treatment. These grOTTfchs should ahrays be removed under the 
influence of aniesthesia. The sphincters should he stretched and the 
growth hooked down by the finger. The pedicle can then be clamped 
by a pair of pressure-forceps as close as possible to its point of attach- 
ment to the rectal wall, and a ligature applied on the proximal side of 
the forceps. The pedicle is then severed on the distal side of the forceps 
and the latter removed. The ligature, when tightly tied, separates 
on the fourth or fifth day. 

After-treatment. The bowels should be confined for three or four 
days and then opened by means of oUve-oil injections. In the case of 
adults at or over middle life, the seat of attachment of the growth 
should be examined from time to time for signs of induration. In one of 
my cases a typical carcinomatous ulcer developed in the vicinity of 
the scar within six months after an adenomatous polypus had been 
removed. In this case the microscopical appearance of the growth did 
not, at the time, indicate carcinomatous degeneration, but the patient, 
a female, was fifty-seven years of age, and, therefore, at a time of life 
when carcinoma of the rectum often occurs. 

(6) The Fibroma or Fibrous Polypus. This type of growth is 
composed almost entirely of fibrous tissue, and is usuaDy attached by 
a short tough pedicle. The tumour has a complete investment of 
mucous membrane when it arises from the rectum or the upper part 
of the anal canal, but is covered with stratified epitheliimi when it 
springs from the lower part of the anal canal. It is almost invariably 
situated in the lower two inches of the rectum. Microscopical 
examination of the fibromata attached to the edges of the Morgagnian 
valves shows that they contain numerous nerve end-plates and some- 
times a cartilage cell. I have recently seen a fibrous polypus, measuring 
three-quarters of an inch in diameter, which was attached to the rectal 
wall at a level of one and a half inches above the anal margin. The size 
usually varies from that of a split pea to a walnut, and is seldom 
larger when consisting of fibrous tissue alone. Occasionally single, 
there are usually two, three, or more growths of varying sizes in the 
same case. ^Tien multiple growths are present, some of them usually 
spring from the free edges of the valves of Morgagni, and are, therefore, 
attached to the wall of the anal canal, about a quarter of an inch above 
Hilton’s white line. 

The fibromata met wtb in the rectum have three sources of origin, 
\’iz. (1) localised hypertrophy of the fibrous elements in the submucous 
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tissue ; (2) from an internal hsemorrhoid, the dilated veins of which 
have become thrombosed and have subsequently undergone fibrous 
transformation (the fibrosed pile) ; and (3) Iiypertrophy of the papill® 
or nodules normally met unth on the free edges or surfaces of the valves 
of hlorgagni. The growths, though at first sessile, soon become pedun- 
culated by reason of the traction exerted upon tliem during defalcation, 
Consequently they are frequently protruded at stool and are generally 
associated w'ith internal piles and a well-developed pccten band. 

Symptoms. A small fibroma of the rectum may exist for a consider- 
able time without giving rise to symptoms indicative of its presence. 
This is especially the case -with those that arise in connection with the 
papillaj on the valves of Morgagni. Their presence, however, ultimately 
induces an umiatural spasmotlic action of the external sphincter muscle, 
and is one of the chief factors in the causation of the pecten band. 
The difficulty in defrocation thus engendered causes the patient to seek 
a rectal examination, w’hen the presence of one or more of tliese small 
fibromata may be disclosed. Larger growths are sooner or later pro- 
truded at each action of the bowels, and, if associated with internal 
piles in the third stage of their development, may be constantly pro- 
truded. It frequently happens that the pedicle of one of these fibromata 
is partially tom during the passage of a hard mass of freces. This 
causes burning paiu and a small loss of blood. The pain sometimes 
persists for several hours after the action of the bowels, and is suggestive 
of fissure. In such cases, if on examination there is no sign of a fissure, 
the finger should be gently passed into the anal canal for the purpose 
of ascertaining whether a fibrous polypus be present. If so, the possi- 
bility of a laceration of its pedicle should be suspected. The detection 
of such laceration is important because, in addition to the pain which 
it causes, a blind internal submucous fistula may arise therefrom. 

Physical Examination. The presence of a fibroma in the rectum 
is, as a rule, readily detected by introducing the finger into the anal 
canal and sweeping it slowly round its entire circumference. The 
growths are firm to the touch and can be sometimes readily drawn 
down and exposed to view. In those cases in which a laceration of the 
pedicle exists, there is usually so much spasm of the sphincter muscles 
and levatores ani that it is difficult to conduct the examination satis- 
factorily without an aneesthetic. 

Treatment. As soon as a fibrous polypus of the rectum is known to 
exist the patient should be u^ed to have it removed without delay, 
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because of tbe possibility of a laceration of tbe pedicle occurring and a 
blind internal fistula resulting therefrom. Tbe growiib is easily removed 
by applying a ligature to its base. WTien tbe polypus is semi-sessile 
it is best dealt until like an internal pile. When a laceration of tbe 
pedicle is present, tbe pecten band should be completely divided in tbe 
right posterior quadrant, and after that has been done the growth 
should be removed. 
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(c) The Villous Tumour. The villous tumour is one of the rarest 
of all the growths met unth in the rectum. This statement is warranted 
by the fact that but a small number of cases have been recorded in the 
literature of the subject These growths when seen by the surgeon 
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vary in size from the dimensions of a walnut to that of a Jaifa orange, 
and are usually semi-oval in shape. The surface is minutely lobulated, 
resembling very much the appearance of a cauliflower (fig. 675). In the 
smaller growths this lobulated appearance is not so well marked, the 
surface being covered by elongated papilla). An excellent example of 
this kind of tumour exists in the Museum of St. Bartholomew’s 
Hospital, the growth clo.sely resembling in outward appearance the 
villous tumour of the bladder. 
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The villous tumour appears to originate entirely from the mucous 
membrane of the bowel, the other coats not being involved, unless it 
is undergoing carcinomatous degeneration. IVTien small the growth is 
as a rule sessile, but, as it increases in size, it becomes distinctly pedun- 
culated. The pedicle in some cases is not well developed, whDe in 
others it is distinctly band-like, consisting merely of a double fold of 
mucous membrane extending either transversely or obliquely across one 
or other side of the bowel, usually obliquely. Such a pe^cle is pro- 
duced by the tumour being dragged away from the muscular wall of 
the rectum, either by virtue of its own weight or from its being pushed 
downwards during defjecafion. When the pedicle is well developed the 
growth has the appearance of being slung to the rectal wall by a 
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mesentery, as it -were, of mucous membrane. This pedicle is apt to 
become extremely lax in its attachment to the muscular coat, and in 
some cases ^dll allow the growth to be protruded through the anal 
aperture. The accompanying illustration depicts such a protrusion 
from the anus (fig. 676). These tumours may be classed as benign, 
since they seldom show a tendency to recur after complete removal 
and do not mfiltrate the rectal wall. At the same time it should be 
remembered that a carcinomatous change may take place in the growth, 
just in the same way as a simple adenoma of the breast may become 
malignant. 

Mtiology. In the present state of our knowledge no light can he 
thrown upon the determining factor in the causation of this disease. 
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Pathologically the growth appears to consist of villous processes arising 
from the mucous membrane (fig. 677). Sex seems to have no influence, 
since males and females are affected with almost equal frequency. 
In both sexes the age at w'hich the growth appears is beyond middle 
life. 

Symptoms. The characteristic symptom of a typical villous growth 
in the rectum is the frequent escape of a thin watery fluid from the 
bowel, necessitating the patient going to stool many times during the 
day and night. This prominent grmptom, for which the sufferer seeks 
relief, is described as continuing diarrhtBa. It would be erroneous. 
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however, to suppose that all cases of villous grov'th present this 
single and characteristic s}’mptom. TTiere arc others whicli make their 
appearance insidiously, their duration extending over many months, 
if not for several years. There are pains of a dull and aching character 
both in the rectum itself and over the sacrtira, at first intermittent, 
but later becoming constant ; hocmorrliage from the bowel, usually 
slight, but occasionally severe, especially when internal hasmorrhoi^ 
co-exist ; loss of appetite ; gradual and increasing diminution in 
weight ; a general cachetic appearance, the skun assuming a pale and 
waxy colour ; and, lastly, obstinate constipation, allemating uitli 
diarthcea. 

In the earlier stages of the disease, while the growth is yet small, 
none of the symptoms are well marked, beyond the escape of watery 
fluid, tinged or not with blood, but as it increases in bulk, the watery 
discharge to which it gives rise increases largely in quantity, and 
obliges the patient to evacuate the bowel many times during a period 
of twenty-four hours. This dischai^e is usually described as consisting 
of mucus, but such is not the case. The fluid is pale and watery in 
appearance, and contains only a few shreds of mucus. It is the rapid 
secretion of this watery fluid which occasions such frequent action of 
the bowels, and close inqiiiiy will elicit from the patient that a natural 
frocal evacuation takes place only once or, at most, twice in the course 
of twenty-four hours. 

Bleeding from the rectum occurs with sufficient frequency in cases of 
villous tumour to warrant its inclusion as a symptom, but it is very 
questionable whether the blood emanates entirely from the growth 
itself. So long as the grouih remains inside the rectimi, very little 
bleeding from its siu'face is noticed, and it is rare to find the explormg 
finger streaked uith blood, as is the case in most instances of carcinoma. 
Should the growth, however, become prolapsed, bleeding readily takes 
place from its surface, but this ceases almost directly when it has been 
returned into the rectum. It is, of coiirse, pos.sible that abrasions of the 
surface of the groAvth, produced either by local examination or by the 
passage of hardened fajccs over it, may cause some hajmoirhage. The 
point to be emphasised is that villous tumours rarely bleed xmless 
protruded, and that when bleeding exists, its cause must be looked for 
elsewhere. So far as my observations go, several of the patients 
suffering from ^'illous growth had internal htemorrhoids, which 
evidently were the source of the heemorrhage. In one of the cases 
the patient, who was aged fifty-seven, had three of the largest piles that 
I had ever seen. 
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The pain complained of is readily explained by the constant drag- 
ging upon the rectal wall by the traction of the growth, and is referred 
to the rectum itself and through the sacral nerves to the sldn over the 
sacrum. It is a noteworthy fact that pain is felt in the growth itself, so 
long as it is protruded through the anus, but ceases as soon as the 
tumour has been returned into the rectum. 

The loss of flesh and general cachectic appearance is undoubtedly 
due to the constant discharge and accompanying mental anxiety. 

It is rare to meet with complete intestinal obstruction due to a 
groAvth of this kind, as the patient usually seeks relief long before it 
has attained sufficient size to occlude the lumen of the bowel. 

Paihological Anatomy. On inspection, tbc anus is generally found 
to present a sodden appearance, and there is an absence of folds of 
redundant skin unless well-developed intenial piles co-exist. The anal 
orifice is somewhat loosely closed by the sphincters, marked relaxation 
being present only when there is a liistor)' that the growth protrudes at 
times from the anus. 

AMicn the grouth is protruded at the time of the examination it 
will be found to be attached by a distinct pedicle which passes into 
the bowel, the pedicle being so much smaller in circumference than 
the growth itself that the fingers can be placed behind the growth, as 
is sho^TO in figure G7G. "When there is no protrusion a digital explora- 
tion of the rectum should be next proceeded with. WTien there has 
been well marked hicraorrhage tbc right anterior pile, and perhaps 
others, is usually present. On introducing the finger to its full length 
and sweeping it round the interior of the rectal cavity a soft, slippery 
growth wll be found occupying the rectum, and feeling very much 
like a redundancy of healthy mucous membrane. Careful manipula- 
tion •will now show that the growth is attached to some part of the 
circumference of the bowel by a broad fold of mucous membrane, 
which generally extends obliquely or transversely to its longitudinal 
axis, Unless the gro^vth involves the anal canal, in which case it has not 
a well-marked pedicle. 

In order that a more exhaustive examination may be made, it >vill 
be necessary to place the patient imder the influence of an anaesthetic. 
When this has been done the sphincters can, if necessary, be thoroughly 
dilated, and the growth brought down through the anal orifice, unless 
the pedicle is too short or the growth situated too high up to allow of 
this. In this manner the exact size of the tumour can be ascertained, 
and an idea formed as to the measures to be adopted for its removal. 
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"Wlien the grovrth is seen, its colour is of a brighter red than the sur- 
rounding mucous membrane. There is no induration of its seat of 
attachment. The growth is as a rule single, though I have notes of 
one case in which there were two distinct grouiihs. If the tumour is 
undergoing carcinomatous change, there u*ill be alteration in its con- 
sistency, with, perhaps, ulceration of its surface, induration of its base, 
and a marked tendency to bleed freely when touched (fig. 678). 

TreatmenL Palliative measures are of no avail in the treatment of 
this kind of gro;vth and should not be resorted to. As soon as its 
presence has been detected, early removal by operation should he 
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advised, firstly, because the free, watery excretion from the growth 
gives rise to frequent actions of the bowels, and the constitutional 
depression consequent thereon ; secondly, because of the possibility 
of either invagination or procidentia of the rectum being produced by 
the downward traction of the growth ; and lastly, because the gro\rth 
may ultimately undergo carcinomatous degeneration and so infiltrate the 
muscular coat of the bowel or later on the peri-rectal structures (fig. 679). 
It has been pointed out that nearly all the primary villous growths of the 
rectum are furnished with a distinct pedicle and are therefore amenable 
to being drawn down and made to protrude from the anal orifice. In 
some cases, however, the pedicle is attached so high up as to render 
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this impracticable. When so situated removal of the growth from \vithin 
the rectum is a matter of extreme difficulty, and it is better either to per- 
form left inguinal colostomy and subsequently remove the rectum itself 
or in suitable cases to resect the portion of the bowel containing the 


gro^vth and perform end-to- 
end anastomosis. 

Method of Operating. The 
sphincters should, if 
necessary, be thoroughly 
stretched. The grov-th is 
then drawn doAvn by the 
fingers and made to protrude 
through the anal orifice. A 
suitable clamp is then placed 
on the pedicle about half an 
inch from the margin of the 
tumour. The pedicle is then 
transfixed, on the proximal 
side of the clamp, in one or 
more places according to 
its breadth and ligatured in 
sections, as described on page 
1313 for dealing with a fold 
of prolapsed mucous mem- 
brane. The pedicle is then 
divided on the distal side of 
the clamp. The ligatures are 
cut short, the clamp removed, 
and the stump allowed to 
retract into the rectum. 

After-treatment. The 
bowels should be kept con- 
fined for four days and then 
an injection of 1 oz. of olive 
oil night and morning should 
be employed to make them 
act. Until the bowels have 
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licctirrence of the Growth After ^emov(A. A recurrence of this hind of 
hunonr occurs uitli sufficient frequency to render it advisable for the 
patient to present himself for examination at least once in every six 
months after the operation. The recurrent growth generally com- 
mences at the margin of the scar of the previous operation, which is 
invariably adherent to the muscular coat of the bowel. The recurrent 
growth is, therefore, nearly alwaj’s sessile. If it be undergoing carcino- 
matous degeneration, infiltration of the muscular coat also occurs, and 
this may be suspected to have taken place if there he much attendant 
induration of the base of the tumour. 

Treatment of the Itecnrrent Growth. As there is practically no 
pedicle, the grouih cannot be completely removed without c.vcismg 
part of the muscular coat of the bowel as well. Accordingly the case 
should be treated as one of carcinoma pure and simple, and excision of 
the rectum should be performed by the ahdomino-perincal method if 
the general condition of the patient is sufficiently good or by the 
perineal method after preliminary colostomy. 

(d) The Myxoma or Myxomatous Polypus. The pure myxoma is 
very rarely met with in the rectum. Gant mentions one case in which 
t£e diagnosis of the pathological nature of tlic growth was verified by 
niicroscopical examination. 

Growths consisting of a combination of mucoid and fibrous tissue 
(fibro-myxoma), however, arc occasionally met with and may attain 
large size. There is an excellent specimen of this kind of tumour in 
the Museum of St. Bartholomew’s Hospital. It was removed from 
the rectum of a woman aged twenty-four years, and weighed, wheii 
fresh, nearly two pounds. 

In structure the fibro-myxoma consists of bundles of loose gelatinous 
connective tissue containing spaces which are filled with fluid. The 
surface of the tumour is smooth or slightly lobulated. It grows slowly, 
and may exist for a considerable time before giving rise to symptoms 
referable to its presence. 

Sympto7}is. The growth gradually increases in size vmtil it niay 
almost completely fill the cavity of the rectum. Consequently the first 
symptom noticed is a steadily increasing difficulty in obtaining 
action of the bowels and a sense of incomplete relief after defecation. 
If the growth is attached near the anal orifice, protrusion duiMg 
straining at stool may occur. The protruded mass, when of large size, 
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may be so firmly gripped by tbe sphincters that reduction becomes 
impossible. 

Treatment. This consists in rerao\'mg the tumour by transfixion of 
the pedicle and ligaturing it in two, three or more portions according 
to its breadth. There is no tendency to recurrence after removal. 



CHAPTER VIII 

Malignaot Growths op the Anus and Rectuxi 

Both varieties of malignant growth, viz., the carcinoma and the 
sarcoma, are met with in the ano-rcctal region. The former are so 
frequently seen that, according to statistics, they form rather more 
than one-third of the carcinomatous growths of the whole of the 
alimentary canal, including mouth, tongue, and fauces. The latter 
are extremely seldom met with. 


GABC1N031A OF THE ANUS 

This may occur either as a primary growth of the anal skin, in 
which case it is always a squamous carcinoma (epithelioma), or as a 
secondary invasion from a growth startmg low down in the rectum, 
and then it presents the histological characters of an adeno-carcinoma. 
As the latter variety is but the advanced stage of a carcinomatous 
growth of the rectum it will he dealt with under that head. 

The squamous carcinoma of thetmus is seldom seen, and is nearly 
always met with in patients who have attained to the sixth or later 
decades of life. It is usually seen rvhen the stage of ulceration has 
already been reached, and then it presents the characters of a typical 
squamcrns-ce^ caTcinoTnatans 'nicer, as met 'wAh in other parts oi the 
body. 

The histological characters of the growth are characteristic. The 
symptoms are those of an ulcer which steadily extends, without healing 
in any part, and bleeds more or less freely when touched. The inguinal 
glands on the corresponding side soon become enlarged. 

Treatment. The ulcer cannot be too soon or too freely removed. 
The anal margin on the affected side should be completely removed, 
and no attempt made to preserve the corresponding half of the external 
and internal sphincters. Complete removal of one half of the anal 
margin, as advised, does not cause stenosis of the anal orifice. Should 
1408 
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the inguinal lymphatic glands be implicated, or subsequently become 
so, they should be completely removed. There have been a few cases 
successfully treated by radium, but on the whole more satisfactor}' 
results are obtained by surgical operation. 


CABCmOMA OF THE RECTUM 

Carci7iojna is the most grave of the diseases of the rectum. As in 
carcinoma of other organs, early recognition of the disease is of para- 
mount importance. The laws which govern the onset of carcinoma 
are as yet unkno^vn, and, for the present, early and complete removal 
of the growth holds out the only prospect of cure. 


CLASSIFICATION 

The adeno-carcinoma is the only type of cancer that is met with in 
the rectum, the epithelial elements being derived from the cylindrical 
cells of Lieberkiihn’s follicles 


Although there is only one 
type of carcinoma of the rectum, 
four distinct clinical varieties 
can be recognised, differing in 
physical characteristics and in 
degree of malignancy. These 
are : (a) the papilliferous car- 
cinoma ; (6) the common adenoid 
carcinoma ; (c) the colloid car- 
cinoma ; and (d) the melanotic 
carcinoma. 


T/ie Papilliferous Carcitioma. 
The growth resembles an ordinary 
simple papilloma, but at the base 
of the tumour the epithelial 
elements proliferate irregularly 
and penetrate the muscularis 
mucosffi. Such a growth extends 
rapidly upon the surface and 
soon involves the whole cir- 
cumference of the bowel 
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muscular coat has progressed to any marked degree. Consequently 
these gro^hs are not particularly malignant and seldom give rise to 
extra-mural metastases unless they have been in existence fora consider- 
able time. WTien surface necrosis has occurred the retro-rectal lynipl^ 
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glands may become enlarged from septic absorption, but rarely are 
they tbe seat of cancerous deposit. Hence the papilliferous carcinoma 
seldom recurs after removal, even by an operation of a most restricted 
type. As a rule, symptoms of obstruction, due to blocking of the lumen 
of the bowel by the exuberant growth, lead to early detection before 
extra-mural dissemination has had time to develop. 

The Adenoid Carcinoma. The great majority of cancers of the 
rectum are of this kind. They are usually seen as sessile tumours 
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involving the mucosa and sttbmucosa. In the majority of cases the 
growth is flattened, the transverse diameter being greater than the 
longitudinal. The tumour increases in size in all directions, and, though 
at first freely movable upon the muscular coat, soon infiltrates and 
becomes adherent to it. It is impossible to say how soon after the 
inception of the neoplasm deep infiltration takes place, but probably 
it occurs within six months. As the growth increases in size, surface 
disintegration occurs and a definite ulcer, exhibiting the well-known 
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malignant characters, is formed. Even at this early stage tlie retro- 
rectal lymph glands are usually invaded, thus shovring that extra-mural 
dissemination of cancer cells takes place while the growth is still in a 
clinically early stage of development (fig. C82). As more of the circum- 
ference of the bowel becomes involved, the ulcer deepens and assumes 
a crateriform appearance ^Yitl^ nodular, everted, and indurated edges. 
When the ulcer has e.xtended nearly all round the bowel, stenosis of 
the lumen is produced and then the stage is reached when sjuuptoms 
of impending obstruction make themselves manifest. The adenoid 
cancer gives rise to extra-mural mctastases which may be nndespread 
while the growth is yet in au early stage clinically, j\nd therefore must 
always be considered as highly malignant (fig. GS2). It will ine\ntably 
recur after a restricted operation. 

The Colloid or Mucoid Carcinoma. This is merely a degenerative 
stage of the preceding %'arictics, both the epitlielial elements and the 
connective tissue undergoing mucinoid change. Such groNcths are 
extremely malignant and are apt to recur rapidly even after the most 
comprehensive operation (fig. 683). 

The Melanotic Carcinoma. This variety of rectal cancer is for- 
tunately extremely rare, and is the most malignant of all. I have met 
with only three c.xamplea of it among nearly five hundred cases 
of cancer of the rectum which I have operated upon. The 
growth IS found either in the anal canal or at the lowermost part 
of the ampulla and generally upon the posterior wall. Jlacro- 
scopically it differs little in general appearance from the ordinary 
adenoid cancer, biit microscopically the’ presence of pigmenta- 
tion in the epithelial and connective tissue elements reveals the true 
nature of the growth. The pigmentation, however, may be absent 
from portions of the growth, so that imless serial sections of the tumour 
are made, the melanotic nature of the growth may escape detection. 
Rapid dissemination takes place giving rise to metastases throughout 
the body. The growth invariably rcctu's after remo^'al. 

Dukes classifies rectal carcinomata according to the depth of the 
local infiltration, that is, spread through continuity of tissue. He 
dirides them into three groups, viz. : A, B and C, thus : 

A cases are those in w’hich the carcinoma is liinited to the wall of 
the rectum, there being no extension into the extra-rectal tissues and 
no metastases in the lymph nodes. 
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■■ B cases are those in which the carcinoma has spread by direct 
continuity to the extra-rectal tissues, but has not yet invaded the 
regional lymph nodes. 

“ C cases are those in which metastases are present in the regional 
lymph nodes.” 
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The above classification is useful from the point of view of post- 
operative prognosis in regard to the likelihood of recurrence, but it is 
not of any value for indicating the type of operation suitable for a 
given case, because the group to which the growth belongs can only be 
determined by an examination of the specimen after the operation has 
been performed. It would not be very comforting to ascertain that a 
restricted tj’pe of operation had been performed for a growth that was 
subsequently proved to belong to Group C. 
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The cause of cancer of the rectum, as of cancer in other organs, is 
still unknown. The determining factor causing the epithelial elements 
of part of the circumference of a Lieberkuhn’s follicle (as shown in 
fig. 680) to imdergo irregular proliferation remains obscure. We have 
evidence that benign adenomata undergo malignant degeneration, and 
when existing in large numbers two or three of them may become 
carcinomatous simultaneously, but it is extremely doubtful whether 
every carcinoma of the rectum is preceded by an adenoma. As the 
result, too, of chronic irritation it is possible that a carcinoma may 
arise in the stoma of a diverticulum of the terminal pelvic colon and 
subsequently extend to the rectum. The accompanying illustration 
(fig. 684) shows a carcinoma of the rectum associated nith multiple 
adenomata of the ampulla and several diverticula of the terminal 
pehde colon. 

8YMPTO3IATOL00V 

It is of the utmost importance that the earliest symptoms indicative 
of the presence of a carcinomatous growth in the rectum should be 
known and recognised. The disease is insidious in its inception and 
early progress, and may exist for six months or more before giving rise 
to symptoms which are sufficiently pronounced to induce a patient to 
seek relief. 

There is a distinct and considerable latent period during which 
there are no objective symptoms at all, the grov'th being in a pre- 
ulcerative stage. It is impossible to determine the duration of this 
latent period, but doubtless it extends over a period of several months, 
possibly six months or even a year. It is obvious, therefore, that if 
some reliable sign, indicative of the presence of carcinoma during the 
latent period of its evolution, could be recognised, a much larger pro- 
portion of gro^'ths in an operable stage would be discovered. 

Careful enquiry into the antecedent history of patients found to 
be suffering from carcinoma of the rectum very often reveals the fact 
that, a .year or so prior to the first appearance of objective symptoms, 
functional inertia of the colon existed, expressed by a prolonged 
and well-marked attack of constipation. 

After a definite interval, varying from three to six months, the 
constipation is followed by diarrhoea which, though slight at firsl'» 
gradually becomes more pronounced. The constipation resulting from 
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the inertia of the colon does not readily yield to treatment. Aperients 
appear to have little effect beyond producing small ineffective motions 


and the voiding of flatus. 
The inertia of the colon is 
not associated with the 
abdominal distension, 
which is always present 
during the later phases 
of the disease when the 
growth obstructs the lumen 
of the bowel. 

The actual cause of the 
inertia is doubtful, but it 
is possible that it may be 
due to interception of the 
peristaltic wave by the 
gro^vth. Definite proof of 
this is unfortunately want- 
ing because patients do not 
present themselves for 
rectal examination during 
the latent period. 

If a carcinomatous 
gro^vth is capable of caus- 
ing inertia of the mi^cular 
wall of the bowel in this 
way, it is possible that an 
attack of persistent con- 
stipation maybe the earliest 
sign of the presence of the 
disease. At any rate, the 
history of an attack 
of intractable constipation 
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during tlie latent period preceding the onset of objective symptoms 
is so often obtainable that I attach much importance to it and strongly 
urge that a thorough rectal examination be made in every instance in 
which frequency of the action of the bowel is found to have followed 
a prolonged attack of constipation in an otherwise apparently healthy 
subject, since the possibility of carcinoma being the cause is very great 
and should not be lost sight of. 

Sooner or later objective symptoms make their appearance. Ko 
particular train of symptoms can be ascribed to all cancerous gro\vths 
of the rectum, because they vary considerably nuth tbe position of the 
gro>\’th. Accordingly, when dealing with the symptoinatologj' of 
cancer of the rectum, it is necessary that the symptoms of gro^vths 
occurring (o) at the rccto-sigmoidal junction, (&) in the anal canal, and 
(c) in the ampulla, should be considered separately. 

(a) Symptmm of a Cancerous Growth at the Jfecto-Sigmoidal Junction. 
Growths in this situation conform to the tj'pe usually met with in the 
colon in that they rapidly involve the entire circumference of the bowel, 
and produce obvious stenosis. Both the papilliferous and the adenoid 
varieties occur in this locality, and are attended by different trains of 
symptoms. A papilliferous growth gives rise to excessive mucous 
secretion and causes diarrhrea which, though slight at first, exhibits 
a tendency to hccomo more marked. During tie early stages tie 
diarrhcEa occurs only after meals, and particularly after the drinking 
of warm fluids such as tea or coffee ; hut, later on, as the stenosis 
becomes more pronounced, it increases in frequency and may recur at 
short intervals. The stools are frequently tinged i^dth blood, though 
the bleeding is seldom copious unless a necrotic area on the surface of 
the grou^th becomes detached. After a variable interval the diarrhoea 
ceases and an attack of obstniction 8upe^^’enes either from intussus- 
ception of the stenosed segment of bowel or from impaction of a mass 
of faeces above the stenosis. 

The adenoid cancer, on the other hand, rapidly infiltrates the entire 
circumference of the bowel and causes such rigid stenosis that the first 
indication of its presence is an attack of absolute obstruction. Abdo- 
minal distension, associated wth visible peristalsis and intermittent 
attaclcs of colicky pain, denotes the completeness of the blockage. An 
excellent example of this kind of growth is shoum in figure 085. 

The entire circumference of the bowel is involved and the lumen is 
greatly stenosed. The surface of the gro-wth though irregular in outline 
is not eroded. The muscular coat has not been completely penetrated. 
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but a large metastatic deposit exists in the lower part of the pelvic 
mesocolon and the retro-rectal glands are extensively invaded. 

Carcinomata situated at the recto-sigmoidal junction are usually 
operable because they 


come under observa- 
tion at an early date on 
account of the urgency 
of the symptoms pro- 
duced by stenosis. 

(6) Symptoms of 
Carcinoma arising in 
the Anal C anal. 
Cancers situated in the 
anal canal, even when 
quite small, give rise 
to great discomfort at 
an early date (fig. 687). 
Especially after an 
action of the bo^vels 
there is a sensation of 
incomplete relief. Being 
constantly in the grip 
of the sphincters the 
surface of the gro\vth 
soon ulcerates, and 
thus both pain and 
bleeding are early indi- 
cations of its presence. 
Pain is experienced 
whenever there is an 
action of thebowelsand 
persists for some length 
of time afterwards. The 
painful phenomena 
closely simulate those 
produced by an ordin- 
ary fissure of the anus 
and may he mistaken 



for them. Bleeding 
though usually slight 
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may sometimes be profuse if laceration of the surface of the g^o^vth 
occurs. 

Anal canal cancers give rise to definite objective symptoms while 
they are still in an early stage, and their presence is usually detected 
before they have passed beyond an operable stage. It often happens, 
however, that the symptoms are mistaken for those of internal piles or 
fissure, and consequently these cases arc often allowed to drift until 
perforation of the bowel wall has resulted in extensive ischio-rectal 
suppuration. As the result of compression by the spasmodic 
contraction of the sphincters 
deep excavation occurs early 
(fig. 687). 

(c) Sifniftoms of Carcinoma 
of the Ampulla. Owing to the 
facts that the lumen of the 
ampulla is of considerable magni- 
tude, and that the mucosa is not 
particularly sensitive, a growth 
may exist for several months 
without affording any indication 
of its presence. After a time 
surface disintegration begins and 
then blood is noticed in the 
t-iBccsoju AT TO* nECTo-MOMoiDAi, .poctiox. stools. TLus tbc carUest objective 
TB* gbowto coMLBTEtr. Esct«e«i> TOE ejcm of the existence of an 
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the motions by Wood. As the 
{Fr<matpt(imeninae3iHm)iino;vitCaKcrrU<>rj?;/aL) discasB progrBSses othet 
> symptoms develop, so that it is 

convenient to describe the symptomatology of ampullary cancers as 
they occur during the successive stages of their development. 

Symptoms Duri'ng the Pre~vlcerative Stage. So long as the growth 
remains in the pre-ulcerative stage, objective signs are absent and 
patients have no reason for seeking adrice. A papilliferous tumour, 
owing to the fact that the exuberant tissue soon fills the lumen of the 
bowel, may excite attention by giving rise to a sensation of fulness in 
the rectum and an impr^ion that the bowel had been incompletely 
emptied after defcecation. Under these circumstances a growth of this 
kind may be detected before any objective sign, such as a copious 
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mucus discliarge, has made its appearance. The adenoid cancer, how- 
ever, may exist for several months without creating any disturbance 
beyond causing a prolonged attack of constipation which, as I have 
already pointed out, is probably due to inertia of the muscular wall of 
the bowel. 

Towards the end of the pre-ulcerative stage, frequency in the action 
of the bowels appears and tends to become more marked as time goes 
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on. At first the consistency of the dejecta is semi-solid, the actions 
of the bowels taking place after meals only. Eventually the stools 
become fluid in character and the actions of the bowels are more 
frequent. Nocturnal movements seldom occur during this stage. 

As a rule, cancers in this early stage of development are seldom seen 
because the symptoms to which they give rise attract so little attention 
tliat, unless careful enquiry he made, the patient does not mention them 
(fig. 688). In some instances he may seek advice in the belief that he is 
suffering from diarrhoea. Pain is entirely absent, and there is nothing 
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in the character of the stools, beyond frequency, to cause uneasiness. 
Henceitist\iat aTecta\ examinKtionisTiat sought untA sytuptoms oi a 
more definite character develop. 

Symptoms During the Progress of Surface Ulceration. So soon as the 
surface of the gro^vth becomes abraded, either from the detachment of 
exuberant masses or from the separation of necrotic portions, an ulcer 
results and symptoms of a more definite «'ind objective character 
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appear. As a direct result of the presence of an ulcerating surface the 
rectum becomes irritable and intolerant of contact uith faeces (fig. 689). 
The bowels act frequently, a dozen or more movements occumng 
during twenty-four hours. The majority of the stools consist of mucus 
tinged uith blood. The movements of the bowels take place diuhig 
the day and very seldom at night. The appearance of blood in the 
stools becomes more marked as the ulcerating surface extends, hut 
bleeding is seldom profuse unless portions of the gro^h become 
detached. 

AMien repeated attacks of free bleeding occur during this stage of 
the disease they are generally the result of co-existent internal piles. 
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The presence of an excessive quantity of mucus in the stools is charac- 
teristic of the ulcerative stage, and is probably due to proctitis in the 


vicinity of the ulcer- 
ating surface. The 
mucus collecting in 
the rectum gives rise 
to frequent desire to 
evacuate. Erom being 
mixed with blood and 
disintegrating por- 
tions of the growth, 
the mucus possesses 
a peculiarly offensive 
odour which is char- 
acteristic of cancer of 
the rectum. 

It is surprising 
how little pain accom- 
panies an ulcerated 
cancer of the ampulla 
during the earlier 
stages. When the 
primary growth has 
penetrated the wall 
of the rectum, local 
suppuration, either 
beneath the mucosa 
or in the peri-rectal 
fatty tissue, may 
occur and then pain, 
occasionally of a 
severe character, is 
experienced, and be- 
comes pronounced 
during a movement 
of the bowels. In 



those instances in »n tU J/twoim ofthi Canar HoepitaU) 


which a growth 

situated in the lower part of the ampulla encroaches upon the 
anal canal, severe pain is felt during deffecation and persists for 
several hours afterwards on account of spasm of the sphincters and 



1422 POST-GRADUATE SURGERY 

levator ani muscles. "When the growth is confined to the upper part 
of the ampulla, pain is usually absent, though a dull aching sensation 
in the region of the sacrum may be complained of. 

During this stage of the disease, also, progressive loss of weight is 
noticeable. AVhen there is excessive bleeding, and especially when 
suppuration is profuse, emaciation ensues rapidly. 

Symptoms u'Jien the Itectal Wall has been Penetrated and Infiltration 
of the Peri-rectal Tissues has Occurred. A\Tien this stage has been 
reached the grou’th has involved more than three-quarters of the cir- 
cumference of the ampulla. The surface is deeply excavated and 
the margins of the ulcer are irregular,- nodular, and everted. By 
this time, also, extra-mural metastases are invariably found scattered 
along the course of the superior haemorrhoidal vessels and probably 
along the inferior mesenteric vcs.sels as well. The veins are especially 
apt to become compressed by the metastatic deposits, with the result 
that impediment to venous return causes passive congestion of the 
grou-th. Bleeding occurs readily both during digital examination and 
when the bowels act. Large quantities of blood may be lost suddenly, 
especially when a large and dilated vein has been invaded by the grovrth. 

Frequency of the actions of the bowels is pronounced, the stools 
consisting almost entirely of mucus, blood, and pus. In some cases the 
quantity of pus voided is excessive, indicating the presence of peri-rectal 
suppuration. With the advent of peri-rectal suppuration, deep-seated 
pelvic pain of a continuous and distressing character supervenes. 
Apart from this, pain is not a prominent symptom, and is generally 
limited to tenesmus following every movement of the bowels. The 
patient loses weight, and here, too, if h®morrhage and suppuration be 
profuse, the loss may he extreme. 

Symptoms when the Groicth has Extended beyond the Fascia Propria 
and has Implicated Neighbouring Structures. This stage is reached 
about two years after the appearance of the earliest objective signs 
and when the grou'th has involved the greater part or even the whole 
of the circumference of the bowel. Giving partly to the extent of the 
circumferential involvement, and partly to fixation of the diseased 
portion of the rectum to neighbouring organs, or to peri-rectal suppura- 
tion, increasing difficulty in evacuating the contents of the bowel 
manifests itself. The narrowed lumen of the bowel becomes obstructed, 
by the impaction into it of a faecal mass, so that neither flatus nor 
liquid stools can be voided. The abdomen is markedly distended and 
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visible peristalsis in the course of the colon is plainly discernible. The 
obstructive attack, unless relieved by colostomy, usually lasts for three 
or four days or, perhaps, a week, and then terminates udth a profuse 
liquid evacuation. Alternating attacks of constipation and diarrhoea 
then supervening herald the onset of ultimate absolute obstruction. 

Pain during this stage of the disease is of two kinds : (1) abdominal, 
due to paroxysmal efforts of the colon to overcome the obstruction in 
the rectum ; and (2) pelvic, on account of the extension of the growth 
into neighbouring structures, especially the sacral plexus of nerves. 
Involvement of the sacral plexus causes pain over the sacrum and 
down the posterior aspects of the thighs. 

Intermittent attacks of bleeding, often profuse if a large vein is 
involved, become frequent and cause profound ancemia. Bapid 
emaciation ensues from sepsis, disorders of digestion, and want of 
sleep. 

Invasion of neighbouring oi^ans, such as the prostate, the urinary 
bladder, the vagina, or the uterus, adds symptoms referable to disease 
of those organs ; and extensive peri-rectal suppuration eventually 
leads to the formation of ischio-rectal abscesses and fistulse, which 
materially increase the sufferings of the patient. Finally, the appear- 
ance of oedema of the lower extremities, ascites, and jaundice indicate 
the onset of general carcinomatosis. 

I have set forth the symptomatology of rectal carcinomata some- 
what fully to emphasise the fact that both th e position occupied by the 
neoplasm and its variety exert considerable influence upon the train 
of symptoms presented in a given case. It appears to be a general 
impression that cancer of the rectum presents a definite train of 
symptoms consisting of the passage of blood and mucus through the 
anus and the existence of alternating attacks of constipation and 
diarrhoea. Except in the case of growths situated at the recto- 
sigmoidal junction, alternating attacks of constipation and diarrhoea 
supervene only when the disease has passed beyond the stage of 
operability, and, therefore, if a rectal examination in search of cancer 
be postponed until this particular sign has developed, a large number 
of operable growths will be missed. 

Differential Diagnosis. The typical papilliferous tumour of the 
ampulla and the adenoid carcinoma, when ulceration of the surface is 
well marked, present such characteristic features that they cannot very 
well be mistaken for anything else. 

The papilliferous growth of the rectum, however, may be simulated 
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by (a) a similar gro'W'tli of tbe colon which has become intussiiscepted 
into the rectum, or (6) a villous papilloma of the rectum. 

(а) "When a papilliferous growth of the colon is intussuscepted 
into the rectum it forms a large mass which almost completely fills the 
cavity of the ampulla. The tumour is not attached to the wall of the 
rectum but is suspended from above by a thick round stalk covered 
with normal mucous membrane. The sulcus between the sheath and the 
returning layer of the intus.su.sception extends upwards for several 
inches. The lumen of the bowel is situated in the centre of the grouiih. ' 
An elongated tumour is present in the left iliac fossa. The abdomen is 
distended and there are signs of impending obstruction. 

(б) The villous papilloma forms a soft exuberant tumour, the sur- 

face of which is minutely lobulated. The grondb feels like a mass of 
redundant mucous membrane, so that it is difTicnlt to make out its 
connections. It is usually attached to the wall of the rectum by a 
narrow band-Vikc pedicle extending from one extremity of tbe gro>vth 
to the other. In some instances the pedicle becomes so elongated 
that the tumour appears to be attached to tlie wall of the bowel by a 
mesentery. The most characteristic feature of this growth is that it 
excretes a watery fluid which collects in the rectum and necessitates 
frequent evacuation. . 

An adenoid carcinoma in the prc-ulcerative stage may be mistaken 
for a simple adenoma, but the firnmess of its texture and the induration 
of its base should serve to distinguish it. The simple adenoma is soft, 
finely lobulated, and devoid of induration. It is usually single and 
attached to the wall of the rectum by a slender pedicle (see fig. 674). 
Sometimes these tumours are not pedunculated but are attached by 
a broad base, thus closely resembling an adenoid cancer. llTien 
sessile they generally exist in large numbers (see fig. 673), and are 
apt to undergo carcinomatous degeneration, the surface becoming 
converted into an ulcer with hard, sinuous, and everted edges. 

A benign neoplasm which has been and may easily be mistaken for 
cancer of the rectum in women is an eudometrioma. Tlie growth arises 
in the endometrium, and may invade the recto-vaginal septum, pro- 
ducing a definite tumour which encroaches upon the lumen of the 
rectum as well as that of the vagina. It may invade the muscular coat 
of the rectum and extend into the submucous tissue forming a tumour, 
varying in size from a walnut to a hen’s egg, which partially obstructs 
the lumen of the bowel. When, the infiltration has not extended 
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beyond the muscular coat, the mucosa is freely movable over it ; but 
when the submucosa has become implicated the mucous membrane is 
adherent. 

Microscopically the growth displa^r^ the characteristic features of 
an endometrioma of the uterus. The neoplastic tissue, consisting of 
bundles of unstriped muscle enclosing tubular glands surrounded by 
endometrial stroma, extends through the whole thickness of the 
muscular walls of both vagina and rectum, into the submucosa or even 
the mucosa itself. The invading tissue appears to displace rather than 
to destroy that of the part invaded. Though infiltrating, the tumour 
is a benign and not a malignant neoplasm. Deep-seated pain in the 
pelvis and in the rectum aggravated both during and after menstrua- 
tion. an evidence that endometriomatous deposits participate in the 
menstrual cycle and themselves menstruate, is characteristic of the 
disease. The hard indurated nature of the growth and the fact that it 
infiltrates the wall of the bowel creates a suspicion of malignancy, but 
this can be dispelled by removing a portion of the tumour for micro- 
scopical examination. At a meeting of the Proctological Sub-Section of 
the Royal Society of Medicine I showed a patient suflering from this 
kind of tumour. The grouth which was originally as large as a hen’s 
egg involved the left wall of the rectum and was adherent to the cervix 
uteri anteriorly and to the sacrum behind. As the result of removing 
the uterus and both ovaries the growth has practically disappeared 
and the patient has been cured of her pain. 


EXASriNATIOX OF THE CANCEROUS RECTUM 

In all suspected cases of cancer of the rectum a thorough examina- 
tion should be made both digitally and by means of the proctoscope 
and sigmoidoscope. 


Digital Examination. For this purpose the patient should be lying 
on his side. I prefer the right side to the left because, as the pelvic 
colon enters the pelvis on the left side, the recto-sigmoidal junction 
tends to fall downwards and towards the anus, whereas when the 
patient is on his left side the upper part of the rectum tends to recede 
towards the abdomen. The finger should be introduced to its full 
extent and then swept round the Avhole circumference of the bowel 
from above downwards. With a finger of ordinary length the pro- 
montorj’ of the sacrum, a point well above the recto-sigmoidal junction. 
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can be readily felt, and therefore the whole of the rectum can be 

palpated. 

\\Tien a cancerous growth is found to exist in the rectum it is 
generally situated (1) at the recto-sigmoidal junction ; (2) in the 
ampulla ; or (3) in the anal canal. 

(1) A growth situated at the recto-sigmoidal junction usually 
extends completely round the circumference of the bowel and produces 
stenosis (see fig, 085). If the tip of the finger can be introduced into 
the lumen of the stenosis the diseased portion of the bowel will generally 
be found to be freely movable in all directions. \Mien the tip of the 
finger cannot be introduced owing to the narrowness of the lumen some 
degree of intussusception of the diseased portion of the bowel will be 
found to exist. IVhen the intussusception is marked, as indicated by 
the depth of the sulcus betw'een the sheath and the returning layer of 
the intussusceptum, the mobility of the txunonr is impaired. Under 
these circumstances the fixation of the tumour is more apparent than 
real, and is not necessarily due to the growth having involved neigh- 
bouring structures. 


(2) When the gronth is situated in the ampulla it sometimes 
happens that the entire cavity of the rectum is filled by the tumour. 
The growth may be attached to part of the wall of the bowel or it may 
involve the whole of the circumference, when the passage way into the 
cavity of the bowel above the tumour will be found to be situated in 
the centre of the groAvth. The bulk of the growth and the extent of its 
attachment may create the impression that the disease is of long 
standing and too advanced for anything but palliative treatment. These 
exuberant gro^vths are always papilliferous, and, although they extend 
rapidly upon the mucous surface of the bowel, seldom infiltrate deeply. 

Slore commonly the gro\vth takes the form of an excavated ulcer 
with sinuous, everted and nodular edges. The ulcer may involve the 
bowel to any extent from a quarter to the whole of its circumference 
(see figs, 690 and 691). It is important in these cases to determine 
the exact extent of the circumferential involvement, because, as we 


shall see when discussing the spread of cancer, this may be taken 
both as a measure of the deep infiltration that has taken place, and 
as an index of the duration of the disease. The diseased portion of 
the bowel preserves its mobility as long as the fascia propria of the 
rectum has not been penetrated by the direct extension of the growth, 
which does not occur until more than three-quarters of the circum- 


ference of the ampulla has been encompassed. 
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IVlien the ulcerated surface involves the whole of the circumference 
of the rectum the bowel is firmly fixed to the adjacent structures which 
have been invaded and the lumen of the bowel is considerably narrowed. 

(3) When the growth is situated in the anal canal it is generally 
found upon the anterior wall, and is limited in extent (see fig. 687). 
The surface of the ulcer is usually deeply excavated owing to surface 
necrosis induced by the constricting effect of the sphincter muscles 
and the levatores ani. As the result of surface sloughing, perforation 
of the wall of the bowel may occur, even while the growth is of limited 
extent, and may give rise to ischio-rectal suppuration. The association, 
therefore, of brawny induration in the perineum with a carcinomatous 
ulcer of the anal canal does not necessarily imply that extra-mural 
extension of the growth has taken place. 

AYhen cancer affects other parts of the anal canal it is usually due 
to an extension downwards of an ampullary growth. Under these 
circumstances although the growth in the anal canal may be of limited 
extent the ampulla is extensively involved. 

Proctoscopical or Sigmoidoscopical Examination. An examination 
by means of the pneumatic proctoscope or sigmoidoscope should always 
be made in order to verify the findings of the digital examination. 
When the patient is not under the influence of ansesthesia the genu- 
pectoral position is the best for the purpose, but under an amesthetic 
the left lateral position is the most serviceable. In cases of rectal 
cancer it is very rare to find evidence of inflammation of the uninvolved 
portion of the mucosa. In some instances, especially when the surface 
of the growth has become necrotic, the mucosa in the immediate vicim’ty 
of the growth may be inflamed when Lieberkiihn’s follicles are 
distended with mucus, but these changes affect only a narrow area, 

IVhen the rectal mucosa generally is reddened, thrown into folds, 
and the appearances suggest hyperactivity of the mucous follicles, the 
cause is generally of an inflammatory origin, e.g. diverticulitis of the 
terminal portion of the pelvic colon. The proctoscope is especially 
useful for determining the extent of the circumferential involvement 
in ampullary growths. It is very difficult to determine this accurately 
by means of the finger because the uninvolved portion of the bowel 
contracts considerably under the stimulus of the examination. WTien, 
however, the rectum is distended by inflation under an an®sthetic the 
relative proportion of involved and uninvolved parts of the rectal wall 
can be accurately determined. 



1428 


POST-GRADUATE SURGERY 


THE SPREAD OF CANCER OF THE RECTUM 

Cancer of the rectum may spread in any of three distinct ways : 
(a) by direct extension through continuity of tissue ; (6) by way of 
the venous system ; or (c) by means of the lymphatic system. 

(a) Direct Extension through Continuity of Tissue. This takes 
place in two directions : (1) on the mucous surface of the bowel pro- 
gressively from its entire margin and (2) through the thickness of the 
bowel wall. The marginal increase is generally greater and more 
rapid in the transverse direction than in the longitudinal axis of the 
bowel. It is not uncommon to find that, whereas nearly the whole of 
the circumference of the ampulla has been invaded, the extent of the 
grow-th longitudinally is less than two inches. The growing edge 
imdermincs the more normal mucous membrane extending in the sub- 
mucous tissue deep to the muscularis mucosro. Such surface extension 
is comparatively slow : thus, in the ampulla, for instance, it will take 
about six months for the growth to travel round o quarter of the 
circumference in an average case. 

"Whilst surface extension is slowly progressing, the more important 
deep infiltration of the muscular coat of the bowel is taking place. 
This infiltration probably begins at the centre or oldest part of the 
tumour, but owing to the fact that surface extension takes place 
unequally, it may happen that the most fixed and indurated portion 
IS eccentric. The fact that the centre of the growth is opposite an 
important structure, such as the prostate or the base of the bladder, 
does not imply that penetration of the bowel is occurring at that point, 
and that actual invasion of the structure has taken place, although the 
rectum may appear to be adherent to it. 

Direct extension through the muscular coat of the bowel appears 
to be a slow process. ^Vhen the bowel wall has been penetrated the 
grov'th invades the peri-rectal fat, through which it extends imtil it 
reaches the fascia propria of the rectum. According to my observations 
upon this point the fascia propria is not usually invaded until the 
growth has existed long enough for more than three-quarters of the 
circumference of the ampulla to have been encompassed, thus indicating 
that the disease has existed for about eighteen months (figs. 690 
and 691). 

' It is only after penetration of the fascia propria that invasion of 
neighbouring structures such as the sacrum, uterus, or vagina, prostate 




Fatty Tissrr m >ot yet Isvaofi*. Stvptohs bap been- ih seistesce for a 

TEAR so THAT THE FBOBABI K DURATION OF TBB DISEASE IS ABOITT EtOIlTEEV 
HOTTHS. 

(From a tptctmtn tx thi itamumof lh« Canerr Uojptlat.) 

invasion of neighbouring structures does not take place until the 
growth in the rectum has involved the greater part of the circum- 
ference of the bowel. 

If extension of cancer through continuity of tissue were the only 
or even the xisual mode of spread from the rectum, the surgical treat- 
ment of the disease would be quite simple because, unless the growth 
has extended beyond the coniines of the fascia, a restricted operation, 
entailing nothing but the removal of the portion of the musculo- 
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membranous tube containing the cancer in its interior, would be all 
that was necessary to rid the patient completely of bis disease. Unfor- 
tunately, however, other and more important modes of spread take 
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place simultaneously and with greater rapidity, leading to distant 
dissemination even when the primary growth is still in an early phase 
oi development. 

(6) Through the Venous System. There is no doubt whatever that 
cancer cells sometimes penetrate into the interior of small veins and, 
becoming detached, are carried in the blood stream. The actual 
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invasion of a venous radical is occasionally seen in microscopical 
sections of carcinomatous tumours. As the rectal veins belong to the, 
portal system, cancer cells penetrating them are carried straight to 
the liver. The metastasis thus produced hy an embolus of cancer cells 
is single and is usually situated in the middle of the right lobe of 
the liver. 

Upon two occasions, at the Cancer Hospital, small single metastases 
in the right lobe of the liver have been discovered during post-mortem 
examinations of patients who have died after an operation for removal 
of the cancerous rectum. In both instances the primary growth in the 
rectum had involved less than half the circumference of the bowel 
and, therefore, was in a comparatively early stage of development. In 
neither case was there evidence of extra-mural lymphatic spread nor 
was the liver enlarged or the seat of surface metastases. It is fortunate 
that dissemination by the veins is very rarely encountered, so that in 
practice we can disregard the possibility of its occurrence. 

(c) By means of the Lyfnphalic System. Infinitely more important 
is the dissemination of cancer cells through the lymphatic channels, 
and aknowledge of the lymphatic system is essential to the performance 
of any radical operation on cancer. 


ANATOMY or THE LYMPHATICS OF THE RECTUM 

Anatomists describe the rectal lymphatics in three groups, intra- 
mural, intermediary, and extra-mural. 

(1) The intra-mural lymphatics are contained in the wall of the 
rectum and consist of two distinct networks, one situated in the 
submucous tissue and the other bet^veen the muscular layers. The two 
networks communicate freely with one another by means of short 
radial channels which pass through the circular muscular coat. The 
submucous network of the ampulla (fig. 692) is said to be continuous 
above %vith that of the pelvic colon and below with a similar network 
in the anal canal. The latter is also in co mmuni cation with the lymph 
plexus in the subcutaneous tissue of the peri-anal skin, from which 
collecting steins pass forw'ards, in the furrow between the perineum 
and the inner aspect of the thigh, to terminate in the innermost of the 
horizontal set of inguinal glands. The intermuscular network of the 
rectum is also said to communicate above •with that of the pelvic colon 
and belo'w •with the lymphatics of the external sphincter muscle. The 
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collecting stems traverse 
the external muscular 
coat of the rectum and 
terminate in the lymph 
channels of the inter- 
mediary system. 

(2) The intermediary 
lymphatic system con- 
sists of two parts, 
namely, a subserous 
network in the portion 
of the rectum which is 
covered by peritoneum, 
and a lymph sinus, 
situated between the 
external muscular coat 
and the peri-rectal 
fat, in that part of 
the rectum which does 
not possess a peri- 
toneal investment. This 
lymph sinus can always 
be demonstrated in 
any specimen of the 
rectum which retains 
its covering of peri- 
rectal fat. It is not 
a free space, but is 
occupied by a delicate 
M-ide-meshed reticulum 
consisting of fine strands 


of connective tissue (fig. 693). It is possible that the connecting stems 
from the intermuscular network, after traversing the external coat, 
empty themselves directly into this lymph sinus instead of passing 
across it. 


(3) The extra-mural lymphatic system is the most important of the 
three (fig. 694). The collecting stems from the lymph sinus form an 
extensive plexus and enter into relation wdth the ano-rectal glands of 
Gerota, which are scattered over the surface of the rectum among the 
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branches of the superior hsemorrhoidal vessels. The efferents from 
this plexus and from the ano-rectal glands pass to their ultimate destina- 
tion in three directions, 
namely, down^vards, later- 
ally, and upwards. 

The downward efferents 
traverse the fatty tissue 
of the ischio-rectal fossa 
in company with the in- 
ferior hEemorrhoidal vessels, 
enter into relation with a 
small group of lymph nodes 
situated close to the exit 
of Alcock’s canal, then pass 
through the canal and 
empty themselves into the 
internal iliac glands. The 
lateral efferents enter a 
plexus situated between 
the levator ani muscles and 
the pelvic fascia, from 
which collecting vessels 
pass to the obturator gland 
situated at the upper 
border of the obturator 
foramen. The efferents 
from the obturator gland 
pass to the internal iliac 
glands and to the inner- 
most of the group of glands 
accompanying the external 
iliac vessels. 

The upward main effer- 
ents accompany thesuperior 
hfemorrhoidal veins, enter 
the lowermost mesocolic 
(retro-rectal) glands, then 
accompany the inferior 
mesenteric vein as it lies 
in the parietal border of 
the pehuc mesocolon and 
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finally enter tlie group of glands situated at the bifurcation of the 
left common iliac artery and also the median lumbar (aortic) glands. 
Some of the eSerents from the uppermo.st part of the plexus enter 
into relation vrith the paracolic glands situated along the mesenteric 
border of the pelvic mesocolon, from which collecting stems accompany 
the sigmoidal vessels to end in the median lumbar glands. 

Such being the anatomical arrangement of the lymphatics in con- 
nection with the rectum, the tissues through which the lymphatics pass 
are liable to be invaded by cancer cells which have become detached 
from the primary growth. 

Now, if there were a continuous submucous plexus of lymphatics 
such as has been described anatomically, we should expect, in cancer 
of the rectum, that visible metastases in the mucosa, either singly or in 
chains, ought to be of frequent occurrence both above and below the 
grott-tb. On this point I can state positively that there is not a single 
specimen in the Museum of the Cancer Hospital that shows the existence 
of such metastases, and I doubt if anyone has ever seen them. Some 
years ago Mr. Sampson Handley, in his Hunterian lecture upon the 
spread of cancer, produced a specimen which he, at that time, thought 
showed continuous spread of cancer cells in the submucosa of a 
carcinomatous rectum for a distance of several inches above the 
primary growth. 

These cells took up a mucicarmine stain, and, as it was believed 
that no other cells except those containing mucus were capable of 
being stained by mucicannine, there was strong presumptive evidence 
that they were epithelial and malignant. Such an extensive spread of 
cancer cells in the submucosa of the rectum was considered to be of 
great importance and appeared to explain the clinical observation that, 
in some instances, recurrence took place in the proximal end of the 
bowel after excision of the rectum, even when the bowel had been, 
divided several inches above the level of the growth. The fact, how- 
ever, that metastases in the subniucosa were never met with created 
doubt as to whether the cells with an affinity for mucicarmine were 
really cancer cells spreading in the submucosa. 

With a view to determining this, Archibald Leitch investigated 
a considerable number of specimens of the cancerous rectum 
and failed to find mucicarmine-stained cells in the submucosa, 
though he encountered morphologically similar cells which are not 
specifically coloured. In a few instances, however, in non-cancer- 
ous rectums and other parts of the intestine, he found that these 
cells took up the mucicarmine stain but none of the other specific 
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mucin stains. He believed that the cells mentioned by Handley are 
the ganglionic cells of Auerbach’s plexus -which, for some reason or 
other, occasionally stain diffusely -with mucicarmine. Whatever the 
origin of these cells may be there is no doubt that they are not cancer 
cells. 

Observations carried out at the Cancer Hospital show that the 
spread of cancer cells in the submucosa of the rectum is very limited 
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in extent and does not extend more than a few lines beyond the micro- 
scopical margin of the growth. Leitch believed that tbe lymphatics of 
the mucosa do not exist as a continuous plexus, but are arranged as 
decussating arborescents from the collecting stems which pierce the 
circular muscular coat (fig. 695). Spread in the intermuscular lymph- 
atics is just as limited. We may conclude, therefore, from clinical as well 
as histological findings that the intra-mural spread of cancer of the 
rectum i.s always of comparatively trivial extent. 

These observations lead us to believe that detached cancer cells 
pass through the bowel wall somewhat rapidly by means of the 
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intra-miiral lympliatic system, and gaining the external I^Tnphatics give 
rise to extra-mural metastases scattered over a fairly wide area, long 
before the muscular coat has been penetrated by direct extension of 
the growth. 

Cancer cells having passed through the submucous and the inter- 
muscular lymphatic s}'stejns gain access either to the subserous net- 
work or to the lymph sinus. Lodged in the subserous network, they 
may give rise to plaques in the peritoneal covering of the bowel ; when, 
however, they enter the lymph sinus they soon involve the extramural 
lymphatic system. Cancer cells lodged in the lymph sinus are shown 
in figure 693. 

The direction in which the cells travel is largely influenced by the 
direction of the current in the lymphatics which have been invaded. 
It must be remembered, however, that the path by which the cells 
advance is not entirely controlled by anatomical considerations. Thus 
it may happen that cancer cells derived from a growth in the rectum, 
wherever situated, may traverse the lymphatics in a downward, 
lateral, or upward direction, or in all three directions simultaneously. 
During the transit their progress may be arrested at any point in the 
region traversed by the lymphatics and so lead to the formation of 
nodules. The various tissues through which the extra-mural lymphatics 
pass, therefore, are prone to metastatic deposit which is either macro- 
scopic or microscopic iu character. It may be regarded ns an axiom that 
whenever a visible metastasis exists, other metastases, which cannot 
be recognised without the aid of the microscope, also exist along the 
course of the lymphatics, at points more distant from the seat of the 
primarj’- growth. 

We may consider the extra-mural paths in three divisions, 
remembering that communications exist between them. 

(1) The Zone of Doicmvard Spread. The structures comprised in 
this zone are the peri-anal skin, the ischio-rectal fat, and the external 
sphincter muscle. Owing to the free intercommunication between the 
lymphatics of those structures and the efferents from the rectum, it 
is easy to understand how the progress of a detached cancer cell may 
he arrested at any point in that extensive network. It is also apparent 
that even an exhaustive microscopical examination of the structures 
above mentioned might fail to detect such isolated cancer cells. Never- 
theless, the presence of minute masses of cancer cells has been revealed 
in microscopical sections often enough to establish the fact beyond 
doubt that these structures are b'able to be invaded during the process 
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of dissemination. Additional evidence upon this point is forthcoming 
from clinical records in regard to post-operative recurrent growths. 

In eight of my early operation cases in which a restricted type of 
perineal excision had heen performed for primar}^ growths, situated 
at a distance varying from half an inch to four inches above the anal 
margin, recurrence took place in the peri-anal skin. I have also met 
with sixteen instances of recurrent growths involving the peri-anal 
skin following peri-anal excisions performed by other surgeons. 

The peri-anal skin, therefore, must be regarded as being liable to 
involvement even in cases where the primary growth is situated in the 
upper part of the ampulla or as high as the recto-sigmoidal junction, 
and should he widely removed in every case of excision of the rectum 
for cancer. 

I have seen post-operative recurrence in the ischio-rectal fat on 
thirty-one occasions. Seven of these followed my o^vn perineal 
excisions, one occurred after an abdomino-perineal operation, and 
twenty-three followed perineal excisions performed by other surgeons. 
In addition to this evidence of the liability of this tissue to invasion by 
cancer cells, the microscope revealed the presence of a minute meta- 
stasis in the ischio-rectal fat in a specimen which I removed by my 
abdomino-perineal method. I have seen recurrent growi-hs involving 
the external sphincter muscle upon four occasions, once after one of my 
o\vn resection operations, twice after similar operations performed by 
other surgeons and once after an abdomino-anal operation. 

(2) The Zone of Lateral Spread. This area embraces the structures 
the lymphatics of which enter into relation with the extensive lymph- 
atic network between the levatores ani and the pelvic fascia. These 
structures are the levator ani muscles, the coccygei, the pelvic 
peritoneum, the prostate gland, the base of the bladder, the 
cervix uteri, the base of the left broad ligament and the internal 
iliac glands. 

The levatores ani are sometimes the seat of metastases. I have 
encountered such in the substance of the muscle close to its attachment 
to the rectum and also near the origin from the pelvic wall during the 
performance of excision operations, both primary and secondary. In 
one of the specimens which I removed by the abdomino-perineal 
method, two separate plaques of growth were found in the substance 
of the left levator (fig. G96). These muscles are exceedingly prone 
to invasion by cancer cells, which gain access to the extra-mural 
lymphatics before the deep infiltration of the primary growth has had 
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time to penetrate the muscular coat 
ol the hovrel, and they should, in all 
cases, be completely removed when 
a cancerous rectum is excised. 

I have obser\'ed plaque deposits 
in the peritoneum of the pelvic 
floor upon so many occasions that 
it would not be an exaggeration to 
fiay that there is not a portion of it, 
from the middle line to the brim of 
the true pelvis, that has not been 
implicated. This is jio doubt due 
to the fact that the peritoneum in 
this locality is in close relationship 
with the extensive lymphatic net- 
work situated between the levatores 
ani and the pelvic fascia. A meta- 
static deposit in this network, there- 
fore, speedily penetrates the pehic 
fascia and extends into the overlying 
pelvic peritoneum. Accordingly it is 
essential that the peritoneum of the 
entire pelvic floor, as far as the 
brim of the tnio pelvis on both 
sides, should be removed in every 
case of extirpation of the cancerous 
rectum in which immunity from 
recurrence is hoped for. 

(3) The Zone of Vpjvard Spread. 
The tissues of this zone are the 
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Since the majority of the efferent 
lymphatics, which form the intra-mural lymphatic system, either 
pass through or terminate in the structures contained in this zone, 
it follows that these structures constitute the principal paths hy which 
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cancer cells spread from primary growths in the rectum. In fact, this 
is the most constant and, therefore, the most important of all the 


routes of spread. "We 
may find either macro- 
scopic or microscopic 
metastases scattered 
throughout the zone in 
practically all cases of 
cancer of the rectum, 
even when the growth 
is in an early stage of 
development. 

In some instances 
the retro-rectal glands 
are obviously enlarged 
and can be readily felt, 
but, in the majority, 
though the fresh speci- 
men is carefully pal- 
pated, it is ertremely 
difficult to be certain 
whether the glands are 
enlarged or not. Never- 
theless, when these 
specimens have been 
hardened and dissected, 
the involvement of the 
glands is evident (fig. 
097). Moreover, micro- 
scopic examination of 
the glands always shows 
one or more of them to be 
invaded by cancer cells. 

‘It sometimes happens 
that a gland may be free 
from deposit although 
the tissues surrounding 
it are definitely invaded 
by cells. In such a case, 
if the glands alone were 
examined and found to 



J'tQ. C07. — ADisset7rEi)SrECUCK<ror^ CUiccEBors Uzctuu'ssowixo 
TBE DtsnnvnoT or Ixtased Ltmfbxtic GiA:(Da. The KAJOsmr 

or THE GL15S9 EHE SITVETZb JIOTO THE COHESE Or THE SvTzatOZ 
nnOBEnoiOAE AHD THE iHrEBIOB SfESESTEEtC VESSELS ES THE 

pEEBTAL Boeder or tbs SIbsotoloh. The ErrEcrzo Peeicouc 

CleEDS EBK at a CO'CStDEBAILE D13TEHCE TBOH 01B AXOTHEB, 
CtDICETIHO THATTReGLESDS HETH SOT BEEslsTEDED IS COBTI S ClTr 
or THE TBIEE WELI^HEBEED PLEQHES EXISTED IS THB 

FeLEIC PEEITOSEEH £S THIS CESE. 

{From tie Pmiolajieal Drparimentof lie Cancer Ootpilal.i 



1440 POST-GRADUATE SURGERY 

le free from invasion, an erroneous conclusion as to the absence of 
extra-mural spread might be arrived at and a more liopeful prognosis, 
in regard to the possibility of recurrence taking place in adjacent 
structures, might be given than would be warranted had a more 
thorough examination been made. 

I have also seen carcinomatous deposits in this group of glands in 
a case of cancer situated at the middle of the loop of the pelvic colon, 
thus illustrating downward spread from that locality. The pelvic 
mesocolon, throughout its extent, is particularly liable to invasion. 
So often, indeed, is it found to be the seat of metastatic deposit that 
the removal of the whole of this structure in every operable case of 
cancer of the rectum is just as important as is thorough clearance of 
the axilla in breast cancer. 

The part of the pelvic mesocolon which is invariably invaded is its 
parietal border, between the layers of which the superior hajmorrhoidal 
and the inferior mesenteric vessels are situated. The efferent l}TJiph' 
atics from the retro-rectal glands accompany these vessels on their 
way to the glands located at the bifurcation of the left common iliac 
artery, and constitute the principal route by which cancer cells from 
the rectum are carried by the lymph stream. At any point along this 
line metastases may occur, either singly or in chains. A well-marked 
chain of metastases situated along the line of the inferior mesenteric 
vessels is shown, in figure 008. 

In this instance the primary growth was situated at the upper part 
of the ampulla and involved three-quarters of the circumference of the 
bowel. The growth extended through the entire thickness of the bowel 
wall, and, having crossed the Ijnnph sinus, invaded the peri-rectal fat ; 
but did not involve the fascia propria, so that the diseased portion of 
the rectum preserved its mobility. The metastases in this case were 
not visible at the operation when the abdomen was opened because the 
peritoneum covering them had not been involved ; but they could be 
felt distinctly, as a chain of nodules situated in the parietal border of 
the pelvic mesocolon, extending as far upwards as the promontory of 
the sacrum. ' 

It does not often happen that metastases in this situation are as 
well developed as they were in this particular instance, hut minute 
examination of a large number of specimens of cancerous rectums proves 
that they invariably exist, though they may be small enough to escape 
detection until the tissues have been hardened and a careful dissection 
made. I have been obliged to abandon an abdomino-perineal opera- 
tion on accoxmt of a chain of palpable metastases extending iipwards 
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along the inferior mesenteric vessels as far as the origin of that artery 
from the aorta. 

There vrere no other visible metastases, either in the pelvic peri- 
toneum or in the pelvic mesocolon, the primary gro^vih* involving not 
more than a third of the circumference, thus indicating that distant 
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extra-mural spread may occur during an early phase of the disease. 
There is scarcely a part of the pelvic mesocolon in which, from time to 
time, I have not obser\’ed metastatic deposits, so that the whole of the 
structure must be regarded as highly dangerous tissue. 

The paracolic glands, which are in scries with the ano-rectal glands 
and are situated along the mesenteric border of the pelvic colon, are 
often the seat of metastatic deposit. The involvement of these glands 
does not proceed from one to the otUec seriatim as might be expected, 
for a continuous chain of affected glands is never seen. ^\Tien a para- 
colic gland is found to he involved it is generally isolated and may be 
situated at a considerable distance from the level of the primary 
growth. 

It is not imcommon to find an invaded gland, several inches above 
the rectal growth, with no evidence of involvement of others of the 
same group. Instead of spread taking place from one paracolic gland 
to another, it is probable that the cancer cells first follow the course of 
the lymphatics accompanying the inferior mesenteric vessels and then, 
owing to blockage of the normal lymph stream by metastatic deposits, 
grow continuously or are carried by reversed flow along the lymphatic 
vessels of the pelvic mesocolon towards the colon to be arrested in one 
of the paracolic glands {fig. 099). 

RTien, therefore, the rectum, together with part of the pelvic colon, 
has been, removed by a perineal method of escision, it is quite possible 
that an invaded paracolic gland, above the level of the point of section 
of the bowel, may have been left behind, despite the fact that a careful 
examination of all the paracolic glands contained in the specimen has 
failed to demonstrate evidence of infection. 

Even the extensive removal of the pelvic colon by means of the 
abdomino-peiineal operation may sometimes fail to include an invaded 
paracolic gland when situated many inches above the level of the 
primary growth. The following case is a good example of this. A 
female, aged 50, was admitted into the Cancer Hospital with a carci- 
nomatous stricture at the recto-sigmoidal jimction. When the abdomen 
was opened the bowel, just above the peritoneal reflexion in Douglas’s 
pouch, was found to be puckered "by a narrow constricting band, the 
type of cancer bo commonly met with in this situation. There was no 
macroscopic evidence of extra-mural spread. The radical abdonuno* 
perineal operation was performed, the whole of the pelvic colon and its 
mesocolon being removed. Ten inches of bowel above the level of the 
growth was excised. 

Subsequent dissection of the specimen showed that the retro-rectal 
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in tlie lower margin of the colostomy opening. There can be no doubt 
that a paracolic gland, situated immediately above the point of section 
of the bowel, and already the seat of an invisible metastasis, escaped 
removal at the time of the operation. 


1444 


POST-GRADUATE SURGERY 


There is ample evidence, then, that the dissemination of cancer cells 
by means of the extra-mural lymphatic system is more Viddespread and 
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of much greater consequence than 
that which takes place in the intra- 
mural lymphatics. Moreover, it 
appears that, of the three zones of 
possible extra-mural spread, the 
upper zone is the most important 
because secondary deposits are 
always present, visible to the 
naked eye, or discernible by the 
microscope. 

It occasionally happens that 
cancer cells are disseminated along 
the tissues of all three zones 
simultaneously, as shown in figure 
69C. This specimen was removed by 
the abdomino-permeal method from 
a female patient, who was admitted 
into the Cancer Hospital with a 
recurrent villous papilloma of the 
rectum that underwent carcinoma- 
tous change. The retro-rectal glands 
were full of cancer cells, and 
in the pelvic mesocolon a large 
number of hyperplastic lymph 
nodes existed along the course of 
the blood-vessels. Several of the 
paracolic glands were invaded by 
cancer cells. In the substance of 
the left levator ani muscle there 
were two nodes containing cancer 
cells and a similarly invaded node 
was found in the lymphatic plexus 
situated upon the upper surface of 
the muscle. In addition to these a 
minute metastasis was discovered 
in the ischio-rectal fat. 


This specimen is particularly interesting because it illustrates 
invasion o! the three zones of spread by a cancer, which ivas still in 
such a clinically early stage of development that the direct extension 
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of the primary gro^'th, through continuity of tissue, had not involved 
the wliole thickness of the wall of the bowel (fig. 700). 

As a result of (a) noting the position of metastases during the 
performance of operations ; (6) observing the locality affected by 
recurrent groAvth either clinically or during the performance of second- 
ary operations ; (c) recording the esdent and the position of metastases 
in cases in which proposed operations had been abandoned on account 
of their presence ; (d) studying the post-mortem findings in regard to 
the spread of cancer in patients, who had died from advanced and 
inoperable cancer ; and (c) following the detailed examinations, 
macroscopic and microscopic, of specimens removed by operation, I 
have been able to construct a map indicating the tissues that 
are liable to metastatic deposit during the progress of the disease and 
to recurrence after restricted operations. 

It will be seen that the ischio-rectal fat, the levatores ani muscles, 
the pelvic peritoneum, and the pelvic mesocolon are the tissues which 
are chiefly concerned in the spread of cancer from the rectum. Path- 
ology teaches us that they may be the seat of metastatic deposits even 
when the growth in the rectum is in a clinically early stage, and that 
unless these highly dangerous tissues are completely removed in every 
case in which an operation for the removal of the cancerous rectum is 
undertaken, post-operative recurrence will be a rule to which there will 
be few exceptions. 


OPERABILITY OF CAUCER OF THE RECTUM 
It is a common experience that a very large proportion of the cases 
of cancer of the rectum that one sees have passed beyond the stage of 
useful operation. Of the cases in which the decision in regard to opera- 
bility rested with me, I have operated upon about 35 per cent. This 
somewhat low rate of operability agrees with that of most surgeons 
in this coimtry, who place it at from 25 to 30 per cent. Opinions, 
however, differ considerably. Thus, among Continental authorities we 
find that Boas regards 19, Witze! 25, Czerny 71, Bergmann 80, Eisel- 
berg 65 per cent as cases suitable for operation. This marked dis- 
crepancy in opinion is no doubt due to individual ideas in regard to the 
criteria of operability. 

Those who maintain that it is not advisable to attempt to remove a 
growth unless uninvolved mucosa above it can be reached by the 
examining finger must of necessity limit the number of operations they 
perform. On the other hand, those who consider that a growth, where- 
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ever situated in the rectum, is amenable to operation, provided that 
the diseased portion of the bowel preserves its mobility, nuist operate 
upon a larger proportion of cases. 

In estimating operability several things must be taken into con- 
sideration in addition to the condition of the groAvth itself. The 
operation for removal of the cancerous rectum is a severe one, and 
should not be imdertaken unless the patient’s general condition is good. 
Age is an important point. Patients over 05 years of age do not stand 
severe operations well, and every additional year adds to the risk of 
the operation. More important perhaps than actual age is the general 
condition of a patient’s tissues. Fat subjects are not good operation 
risks, nor are those in whom there is evidence of arterio-sclerosis. 
Freedom from such diseases as tuberculosis, diabetes, Bright’s disease, 
etc., is essential. Provided, then, that there is nothing in a patients 
general condition to render an operation inadvisable, operability is 
governed by the local condition of the growth and by the spread of the 
disease extra-murally. 

The local condition of the grorvth can be recognised by digital 
examination, but the extra-mural spread can only be deterniined by 
abdominal exploration. 

Deteminadon of Opcrabililtj by Digital Examination. It is generally 
supposed that so long as the part of the bowel involved by the growth 
remains mobile, definite proof exists that the disease has not extended 
beyond the rectal wall. IVe have seen, however, that fixation to 
surrounding structures cannot take place until the fascia propria of 
the rectum has been penetrated, and that long before that happens 
extensive dissemination may have taken place in the tissues of the 
three zones of spread. Mobility of the diseased portion of the bowel, 
therefore, means nothing except that it is possible to remove the 
rectum. 

YTien the growth is situated at the recto-sigmoidal junction, on 
account of the stenosis produced by circular infiltration, it is generally 
found to be operable because symptoms of impending obstruction 
cause the patient to seek advice during the early stages of the disease. 

Similarly a growth located in the anal canal, provided that it has 
developed there and has not extended downwards from the ampuUa, is 
practically always in an operable state. 

YTien, however, the growth is in the ampulla it is impossible, even 
when it appears to be in an early phase of development, to determine 
by digital examination alone that it can be removed with a reasonable 
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prospect of the operation conferring immnmty from recurrence. This 
is due to the fact that the disease has been in existence for a considerable 


time before obiective symp- 
toms make their appearance. 

I have so often seen meta- 
stases scattered in the pelvic 
peritoneum and in the pelvic 
mesocolon in cases in which the 
primary growth did not involve 
more than a quarter or a third 
of the circumference of the 
bowel and was freely mobile, 
that I am convinced of the 
impossibility of determining 
the operability of ampullary 
cancers wthout abdominal 
exploration. 

Fixation of the diseased part 
of the rectum, either posteriorly 
to the sacrum, anteriorly to 
the prostate or bladder, or to 
the uterus or vagina, or later- 
ally to the wall of the pelvis, 
indicates that the growth 
has extended beyond the 
confines of the fascia propria, 
and that operation is out of 
the question. 

Determination of Operability 
by Abdominal Exploration. It 
having been decided from 
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digital exploration that it is possible to excise the rectum, the final 
decision as to operability should be left until the abdomen is opened 
at the time of the proposed operation. A paramedian incision should 
be made from the umbilicus to the symphysis pubis with the patient 
in the Trendelenburg position, so that a complete exposure of the pelvis 
may be obtained. The condition of the pelvic peritoneum and the 
whole extent of the pelvic mesocolon can then easily be ascertained. 

If the grov.’th is situated in the portion of the rectum above the 
peritoneal reflexion, the peritoneal surface of the bowel should be care- 
fully examined for plaques. Search should also be made for plaques 
in the pelvic peritoneum by carefully palpating the whole of its surface, 
especially at the point of reflexion on to the bladder or vagina, as the 
case may be. The parietal border of the pelvic mesocolon is then 
palpated thiougliout its extent for enlarged glands or metastatic 
deposits. The mesenteric border of the pelvic colon should be examined 
for enlarged para-colic glands throughout its extent, and finally the 
mesocolon itself for mctastases. 

If neither plaques nor metastases are either felt or seen it must not 
be assumed that they do not exist, because they may be present in a 
microscopical state, but, nevertheless, the case may be considered to 
be operable. 

If plaques and metastases are felt but the peritoneum is intact over 
them, provided that they are not situated too near the limits of the 
operation field, the case may be deemed to be operable. Should, 
however, the peritoneum covering existing plaques or metastases have 
been penetrated so that the actual growth is discernible on the smrface, 
then the case is inoperable because general peritoneal carcinomatosis 
will soon develop. It occasionally happens that a groTNlh in the 
pelvic colon co-exists with one in the rectum, a condition which can 
only be determined by abdominal exploration (fig. 701). 


THE BEAEDfG OF PATHOLOGY UPON THE OPERATIVE TREATJtENT OF 
CANCER or THE RECTUM 

The efficacy of an operation for cancer is measured by its recurrence 
rate. If a post-operative recurrent growth be foimd in the neighbour- 
hood of the operation field, then either the disease had advanced 
beyond the possible limits of the operation or the scope of the operation 
was not sufficiently comprehensive to embrace the whole of the invaded 
removable tissue. AVe have seen that the chief path by which extra- 
mural spread from a cancerous growth in the rectum takes place is 
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along tte course of the inferior mesenteric vessels and in the substance 
of the pelvic mesocolon. These structures are out of reach of any 
operation undertaken solely from the perineum, no matter what method 
of exposure be employed, so that it is not to be wondered at that a high 
recurrence rate has prevailed after perineal methods of excision. 

My early perineal excision operations were of the restricted type 
in vogpe at that time. They consisted of an exposure by means of 
excision of the coccyx, narrow removal of the peri-anal skin, scanty 
removal of the iscliio-rectal fat, division of the levatores ani close to 
their attachments to the rectiun, and division of the bowel an inch or 
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so above the upper margin of the growth (fig. 702). Recurrence ensued 
in every instance, so that the recurrence rate of that type of operation 
was exactly 100 per cent. 

By extending the scope of the operative procedure in successive 
series I ultimately arrived at a removal which was the most complete 
that it was possible to carry out from the perineum. The type of 
operation was as follows : Preliminary colostomy, subsacral or Kraske’s 
or Bardenheuer’s method of exposure ; wide removal of peri-anal skin ; 
free excision, of ischio-rectal fat ; complete removal of the rectum 
encased in its covering of fascia propria ; removal of the lowermost 
part of the pelvic mesocolon together with the retro-rectal glands ; 
free incision of the pelvic peritoneum and the peritoneum of the pelvic 
mesocolon so as to permit of several inches of the pelvic colon being 
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d^a^vn do^\^l ; section of tlie bowel at or near the middle of the loop 

(fig. 703). 

Although this type of operation was the most extensive that it was 
possible to carry out from the perineum it did not suffice to reduce the 
recurrence rate to any appreciable extent, recurrence taking place in 
94‘4 per cent of the cases. Failure to prevent recurrence was due to 
the fact that tissues of the upward zone of spread, already invaded, lay 
beyond the reach of any operation carried out solely from the perineum. 
These tissues, representing the axilla in cases of cancer of the breast, 
can be approached only through the abdomen, and therefore it is 
obvious that an attempt to excise the cancerous rectum, in which 
spread has taken place in the upward zone, from the perineum alone is 
as futile as amputating a breast affected by cancer ^vithout also clearing 
the axilla of invaded lymphatic glands. 


TREATMENT 

It appears to be a fairly common belief that cancer is at first a 
local disease and remains localised for a considerable time. Although 
this may he true in certain forms of squamous carcinomata, I am quite 
convinced that it docs not hold good for the majority of the adeno-car- 
cinomata, and especially for adenoid cancer of the rectum. In the latter 
it is a common experience to encounter widespread dissemination in the 
peri-rectal tissues and even in the abdominal cavity in clinically early 
examples of the disease ; so that it seems probable that these carcinoma 
cells become detached from the primary growth almost synchronously 
with its inception and, finding their way by means of the Ijunph 
channels into the surroimding tissues, form more or less distant 
metastases. 

The assumption that cancer remains localised for a definite period 
of time after its inception is no doubt responsible for the faith reposed 
in radium as a curative agent by those who are interested in radium 
therapy. So far as the rectum is concerned, the treatment of can- 
cerous growths by radimn has as yet been extremely unsatisfactory, it 
being my experience that, whereas local improvement may sometimes 
result, rapid and widespread dissemination takes place in the surround- 
ing tissues owing to stimulation of the distant metastases. Thus it 
happens that despite the competition of radium therapy in the treat- 
ment of malignant disease, rectal carcinoma still remains within the 
domain of surgerj’. It behoves us, therefore, to endeavour to ascertain 
the best means by which surgical treatment can be carried out. 
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An operation undertaken for the cure of cancer, to be efiective» 
must be based upon pathological findings in regard to the spread of 
cancer from the primary growth to surrounding tissues. 

If the field of operation does not embrace the tissues pathologically 
known to be prone to invasion by cancer cells which have become 
detached from the primary focus, then the operation wll be doomed 
to failure, because it will not prevent recurrence. 

The whole question, therefore, of the surgical treatment of cancer 
of the rectum hinges upon the knowledge we have been able to obtain ; 
first, of the manner in which cancer of the rectum spreads, and, second, 
of the paths along which that spread takes place. 

The treatment of cancer of the rectum, therefore, is surgical. Gases 
are divisible into ( 1 ) those in which an operation for removal of the 
rectum is possible, and (2) those in which it is not. 

Surgical Treatment of Operable Cases. IVhenever the rectum is 
attacked by cancer it must be completely excised, together mth the 
tissues comprised in the three zones of spread. The problem confronting 
us demands that an operative measure be adopted that will embrace 
the whole of the tissues which are known to be liable to involvement 
in the spread of cancer cells from the primary focus. The rectum, 
owing to the fact that the main line of advance in the invasion of the 
extra-mural tissues takes place in structures which are not only remov- 
able, but are sufficiently remote from the primary disease to necessitate 
the lapse of a certain length of time before tbe invading cells Have pro- 
gressed beyond the limits of the field of possible operation, is especially 
amenable to radical extirpation. 

No other organ in the body is so favourably placed in this respect, 
and yet the results, so far as post-operative recurrence is concerned, have 
hitherto been extremely had. Literature is replete with the various 
operative procedures that have been devised in the endeavour to 
elaborate a technique that will confer a reasonable immunity from 
recurrence. These procedures may be classified as follows : 

(1) Perineal excision. 

(2) Perineal resection. 

(3) Kesection through the vagma. 

(4) Combined abdominal and perineal excision : 

(а) The abdomino-anal operation. 

(б) The radical abdonuno-perineal operation. 

(c) The perineo-abdominal operation. 
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Perineal Excision. By this method the rectum and several inches 
of the pehac colon can be excised, but the greater part of the pelvic 
mesocolon is out of reach. "We have seen that the main line of spread 
from a cancer of the ampulla of the rectum, -wherever situated, is in an 
upward direction along the superior hsemorrhoidal vessels as they lie 
in the root of the pelvic mesocolon. Even after the most complete 
removal that can be carried out by an exposure from the perineum the 
greater part of the tissues forming the upward zone of spread is of 
necessity left behind. The operation, therefore, is not radical unless the 
spread happens to be confined to the lateral and downward zones. 

There is no means, however, of ascertaining, even by preliminary 
abdominal exploration, whether the pelvic peritoneum or the pelvic 
mesocolon are free from invasion because it may exist in the micro- 
scopical state. It should not be assumed, therefore, that because there 
are no -visible metastascs present in the tissues of the upward zone, 
microscopical spread does not exist, and consequently that removal 
from the perineum alone is all that is needed for complete eradication 
of the disease. It is highly probable that a microscopical metastasis 
may exist for a considerable time, perhaps for several months, before 
attaining sufficient size to be discernible by the naked eye. 

The efficiency of an operation for cancer is measured by its recur- 
rence rate. If a particular method sho^ that recurrence follou's in a 
large proportion of cases, then the method should bo abandoned as 
inadequate for the purpose of eradicating cancer. I found that the 
most complete perineal excision that it was possible to carrj' out 
(fig. 703) had a recurrence rate of over 90 per cent, the recurrent growths 
taking place chiefly in the tissues of the upward zone of spread which 
were beyond reach. Consequently, I now only perform perineal excision 
as a palliative measure in. patients whose general condition is not 
sufficiently good to enable them to stand the radical operation. 

Perineal Resection. By tlus procedure the segment of the rectum 
in which the growth exists is resected and an end-to-end anastomosis 
effected. From the point of -view of preserving natural sphincteric 
control it is ideal, but as a means of preventing recurrence it is useless. 
The scope of the operation is shown in figure 704, in which it will be 
seen that the tissues of the three zones of spread are left behind. 

Vaginal Resection. This operation is practically the same as tlie 
foregoing, except that the rectum is exposed by splitting the posterior 
wall of the vagina. 
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The Ahdomino-anal Operation. The scope of the operation is sho\\Ti 
in figure 704. It aims at preserving sphincteric control, but does so 
at the risk of recurrence. The tissues of the downward, the lateral, and 
the greater part of the upward zones of spread are left behind. It is 
useless for preventing recurrence. 


The Ahdomino-perineal Operation. This is the radical operation for 
cancer of the rectum and aims at removal, as completely as possible, 
of the tissues comprising the three zones of spread. It may be 
carried out in one stage, namely, the one-stage abdomino-perineal 
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(the Author’s) operation, or it may be done in two stages with an 
interval of ten days or a fortnight between them, namely, the two- 
stage abdomino-perineal operation (CoSey’s operation). 

There appears to be a doubt, in the minds of some, as to wliat is 
exactly meant hy a two-stage abdomino-perineal operation. I have 
heard it said that a preliminary colostomy followed after an interval 
of ten days or so by perineal excision is a two-stage abdomino-perineal 
operation. It is nothing of the sort because tbe tissues of the upward 
zone of spread are left behind. The real two-stage abdomino-perineal 
operation is nothing more or less than the one-stage operation per- 
formed in two stages with an interval of ten days or so between them. 
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The first stage ends with the reconstruction of the pehnc floor and 
the establishment of a terminal colostomy. The isolated portion of the 
pelvic colon together -with the part of the rectum which has been freed, 
anteriorly as far as the upper part of tlie prostate in the male or half 
way down the vagina as the case may be, laterally doviTi to the upper 
surfaces of the leva tores ani and posteriorly do\TO to the sacro-coccygeal 
articulation, is left in situ below the new peritoneal floor of the pelvis. 
The isolated bowel, having been deprived of the greater part of its 
blood supply from ligature of the inferior mesenteric artery, necroses 
and at the expiration of the interval between the stages is in an 
advanced state of decomposition so that in order to prevent 
absorption of toxic material a suprapubic gauze-wick drain is 
established. 

Coffey maintained that the mortality of the operation in his hands 
was considerably reduced by his two-stage method, and that by doing 
so the radical abdomino-perineal operation has been brought mthin 
the compass of the surgeon of average ability. 

As the result of my observations upon the paths by which the 
spread of cancer takes place from the rectum, and in consequence of the 
failure of the most complete operation carried out from the perineum 
alone to prevent recurrence, I planned the radical abdomino-perineal 
operation so as to embrace the tissues of the zone of upward spread in 
addition to those of the lateral and do^vnward zones. 

By this means the followng arc removed : the whole of the pelvic 
colon {with the exception of the portion to be utilised for the colostomy), 
togetbenrith the whole of the rectum encased in its sheath of fascia 
propria ; the whole of the pelvic mesocolon ; the peritoneum lining the 
floor as well as the walls of the true pelvis ; the whole of the levator 
ani and coccygeus muscles ; the external sphincter muscle, as much as 
possible of the ischio-rectal fat, and a wide area of peri-anal skin 
(fig. 705). 

Although the operation is comprehensive in its aim, it should not 
be reserved for advanced cases only. It should be the procedure of 
choice for early cases ; in fact, the earlier the better because then we 
may hope to circumvent the invisible spread of the disease. Should it 
be reserved for advanced cases only, as advocated by some, then the 
invisible spread will have advanced beyond the confines of the operation 
field and recmrence ^vill be inevitable. 

The operation is a surgical procedure of the first magnitude and 
importance, and should not be undertaken unless the patient’s general 
condition is satisfactory. In order to ensure a successful result attention 
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should be paid to (1) preparation of the patient before operation ; 

(2) choice of anajsthesia ; and (3) details of after-treatment. 

Fre^amtion Before Operation. It is most important that a •week 
or ten days be devoted to preparatory treatment. A large number of 
patients suffering from cancer of the rectum also suffer from intestinal 
stasis, due in most instances to increasing obstruction to the evacuation 
of the contents of the colon. In consequence, the contents of the colon 
are often exceedingly septic. Daily purgation and lavage not only 
empties the colon but reduces sepsis. In those cases in which the 
growth is situated at the recto-sigmoidal junction, the lumen of the 
bowel may be so narrowed that it is not possible to wash the colon out 
satisfactorily. Under these circumstances, temporary cajcostomy 
should be performed and the radical operation postponed for a fortnight 
or three weeks. The plan which I have followed for several years 
past, and which I have foimd to be very satisfactory, is as follows : 

(1) If on examination of the abdomen there are no signs of intestinal 
obstruction the patient is given on the morning of admission 1 ounce 
of a mixture consisting of 2 drams of magnesium sulphate, 1 dram 
magnesium carbonate, and chloroform water to make 1 ounce, followed 
at hourly intervals by half an ounce of the same mixture until the 
bowels act freely. As a rule five or six doses are required. If during 
this treatment there should develop signs of intestinal obstruction the 
mixture is discontinued, ^ grain of morphia is injected hypodermically, 
and C£8costomy is done at once. 

(2) On each succeeding morning until two days before the radical 
operation I ounce of the mixture is givem A colon waah-out of 

pints of plain water is administered every morning and evening, 
and 5 grains of dimol is given twice daily as an intestinal antiseptic. 
The last dose of the mixture is given on the penultimate morning 
before tbe operation, and tbe last wash-out on the morning before the 
operation, so that the intestinal canal should have complete rest for 
24 hours. Several hours of sound sleep should be ensured by means 
of a suitable soporific. 

(3) During the whole of the pre-operative period the patient is 
kept on a generous nourishing diet until the rooming of the operation. 

(4) The following investigations should be carried out before the 
operation : (1) Blood examination: (a) hEomoglobin, (6) blood group, 
(c) blood count, and (d) blood urea. (2) Urine examination : (a) twenty- 
four hourly specimen, (6) catheter specimen, (c) urea concentration test. 
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Blood-Pressure Estimation. Systolic and diastolic pressures are 
taken while the patient is at rest in bed. I regard it of very great 
importance that these pressures be accurately taken in order that 
cardiac energy can be determined by working out the SIoots-HcKesson 
‘‘ pressure-ratio percentage.** This is one of the most valuable tests 
of operability and should never be omitted. If the pressure-ratio is 
below 25 per cent the operation will be fatal, and if above 75 per cent 
the risk to life is increased. A cardiac energy index of 60 per cent is 
the best possible. 

A thorough examination in regard to general conditions should be 
made, particularly of the heart and lungs. 

The patient should be kept in bed during the whole of the prepar- 
atory treatment. 

Choice of the Anccsihetic. Ether or chloroform nnsesthesia should 
never be employed as they produce a marked fall in blood'pxessure. 
So far as ray experience goes, the best results are obtained from gas 
and oxygen anrosthesia supplemented by intrathecal percaine (16 cc. 
of 1-1600 solution), preceded, three-quarters of an hour before the 
operation, by an injection of omnopon and scopolamine. 


TECKOTQUE or 'TKE OPEPJ.TIQN 

It should be borne in mind that one of the most important factors 
determining the success of the operation is the rapidity '^ith which 
the various stages of the procedure are carried out. A definite system 
of working should be adopted, each step being completed in sequence. 
In an imcomplicated case the abdominal portion of the operation 
should be completed in forty-five minutes and the perineal part in fifteen 
minutes. Under no circumstances, however, should care be sacrificed 
for speed in the performance of an operation. 


The Abdominal Portion of the Operation. Position of the Patient- 
Involving, as it does, an extensive and deep pelvic dissection, the most 
convenient and the best position forthe purpose is the high Trendelen- 
burg. It is important, therefore, to be provided with a good type of 
operating table. Most hospitals noAvadays are equipped with these, 
but when operating at some nursing homes the tables provided are 
incapable of giving the high position, and add immensely to the 
difficulties of the operation. 
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Incision. The best incision is a right paramedian, half an inch 
from*the middle line, extending from the crest of the pubis to a point 
an inch or more above the umbilicus. The sheath of the right rectus 
muscle is incised throughout the extent of the skin incision and the 
muscle displaced outwards. All bleeding points having been secured 
the peritoneum is opened in the middle line from one end of the wound 
to the other. This position of the incision is greatly to be preferred 
to the one sometimes adopted in the left linea semilunaris, for two 
reasons : first, because it affords greater facilities for carrying out the 
pelvic dissection of the right side ; and, second, because it permits of 
the incision for the colostomy being made at some distance from the 
main incision, so that the latter can be adequately protected from 
fffical soiling during the subsequent progress of the case. 

Exposure of the Pelvic Cavity. A self-retaining abdominal retractor 
having been placed in position the edges of the wound are widely 
retracted. Several patterns of these retractors are in use. A rapid 
survey of the pelvis and the rest of the abdominal cavity is now made 
with a view to ascertaining whether extra-mural spread of the disease 
exists or not. The pelvic mesocolon should be carefully examined for 
nodules or plaques of growth. The most common positions in which 
these are to be found are : (a) along the parietal border, in the course 
of the inferior mesenteric and superior hemorrhoidal vessels ; (6) along 
the margin attached to the colon, where the paracolic lymph glands 
esdst ; and (c) in the substance of the mesentery itself, anywhere 
between these two lines. If even quite minute nodules are discovered 
in the upper part of the mesocolon, it is direct evidence that widespread 
extra-mural extension of the disease has taken place, and the case had 
better be deemed inoperable ; because recurrence is almost certain to 
ensue higher up in the median chain of the lumbar glands, or in the 
small intestine as a result of contact. 

The failure to find evidence of visible spread in these situations 
does not necessarily mean that there is an absence of extra-mural 
extension, because such spread may exist in a microscopical state j 
though even in such a contingency a wide removal of the mesocolon 
may succeed in circumventing it ; whereas if visible spread exists 
close to the bmmdaries of the operation field the widest possible 
removal may not get beyond the area of upward microscopical 
extension. 

At this stage opportunity may be taken to ascertain the condition 
of the liver. In my experience, however, there is not much to be 
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gained from this. If there is recognisable disease in the liver, there is 
nearly always obvious extra-mural disease in the pehds or in the 'peri- 
toneum, and if the latter is still in the microscopical stage, then any 
existing disease in the liver is too small to be recognised, except by 
post-mortem examination. 

The condition of the diseased part of the bowel should next be 
enquired into. If the growth is situated upon the anterior w'all of the 
bowel, especial attention should be paid to possible involvement of 
the urinary bladder in the male, or the posterior wall of the vagina in the 
female. In either of these circumstances, the case is, in my opinion, 
inoperable. If the bladder is involved, it is not possible to remove the 
growth completely ; and if the vagina is implicated, the additional 
operation of removal of the uterus and posterior wall of the vagina 
entails, in the majority of cases, too great a strain upon the patient’s 
endurance. 

Lastly, the peritoneum lining the recto-vesical pouch should be 
carefully examined for plaques. Very often they are not visible but 
can readily be palpated. The existence of plaques and metastases, 
unless situated near the periphery of the operation field, docs not 
contra-indicate an attempt being made to perform the radical operation 
so long as the peritoneum covering them has not been penetrated. If 
only a small plaque exists, but its peritoneal covering has been pene- 
trated so that the growth is exposed, the outlook is extremely bad 
because general peritoneal carcinomatosis will probably ensue at an 
early date. 

In the absence of contra-indications the operation is performed as 
follows : 

First of all, the pelvic cavity is cleared of small intestine. In nearly 
all cases there is pronounced enleroptosis, the majority of patients 
being at or beyond middle life. If the patient is taking the anesthetic 
comfortably, and especially when the abdominal muscles are com- 
pletely relaxed bj' spinal ansesthesia, the coils of small intestine usually 
drop out of sight into the upper abdomen ; but in some instances this 
does not happen and the operator is constantly embarrassed by loops 
of small intestine being forced down into the pelvis during deep 
respirator)' movements. Under these circumstances I do not hesitate 
to pull the small intestine out through the wound and cover it with a 
warm moist towel. I have resorted to this plan on several occasions, 
and I can confidently say that I have never seen any harm result 
therefrom, either from the intestine losing temperature or from it 
becoming temporarily congested as a result of its dependent position. 
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The Pelvic Portion of the Operation. First Stage. The pelvic colon 
is dravm through the wound and the position of its vessels noted. 
Occasionally there is some difficulty in doing this, owing to the bowel 
being adherent to the floor or lateral wall of the pelvis. Except when 
the colon is the seat of diverticuiosis, the adhesions are not inflam- 
matory in character, but are due to altered peritoneal attachments 
consequent upon coloptosis. When such adhesions are found, they 
should be freely divided on the outer side of the pelvic mesocolon so 
as to mobilise the adherent part of the bowel, and thus permit of its 
being delivered outside the abdomen. 

In my earlier cases I was in the habit of dividing the pelvic colon 
at the seat of election as the first step in the operation. For this 
purpose a point in the pelvic colon was selected between the areas of 
distribution of the first and second sigmoidal branches of the inferior 
mesenteric artery. To this point an intestinal crushing clamp was 
applied. For some time past, however, I have left the division of the 
bowel to the end of the pelvic part of the operation and ligature the 
inferior mesenteric artery, at the seat of election, before doing any- 
thing else. The ligature is applied between the first and second 
sigmoidal branches. 

When the pelvic mesocolon contains little fat the position of these 
vessels can be seen readily, and there is no difficulty in applying the 
ligature at the correct spot ; but in obese subjects the vessels cannot 
be seen. Under these circumstances it is advisable to place the ligature 
on the inferior mesenteric artery at the level of the bifurcation of the 
abdominal aorta, as tbat point is half an inch below the origin of the first 
sigmoidal branch, and well above the origin of the second branch. 

It is never necessary to expose the vessels by dissection, as, by so 
doing, somewhat free bleeding may ensue from branches of the sigmoidal 
veins which obscures the view and embarrasses the operator. The 
simplest way is to transfix the pelvic mesocolon by passing an aneurysm 
needle behind the inferior mesenteric vessels at the level of the bifurca- 
tion of the aorta and then to ligature the mesocolon cm masse. ^Vhen 
applying this ligature the position of the left ureter must be borne 
in mind. 

At the level of the bifurcation of the aorta the ureter is from three- 
quarters of an inch to an inch to the left of the inferior mesenteric 
artery, but at the level of the promontory of the sacrum they are close 
together, so that if the mesocolon is transfixed too low dowm the ureter 
is in danger of being included. 

Ligature of the inferior mesenteric artery, as the first step in the 
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operation, ensures a practically bloodless field during the subsequent 
steps of the pelvic portion of it, and is therefore essential. This having 
been done a second ligature is placed on the vessels about an inch 
below the first in order to control venous bleeding from the distal part 
of the mesocolon wlicn it is divided. 
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Second Stage. The pelvic mesocolon is divided completely imme- 
diately below the first ligature, and then the peritoneum, on either 
side of the line of origin of the mesocolon, is incised downwards as far 
as the promontory of the sacrum. "When this is being done on the left 
side, the position of the left ureter should be carefully ascertained lest 
it be divided or otherwise injured (fig. 706). As soon as the peritoneum 
has been divided on both sides as far as the promontory, the cellular 
space, between the anterior surface of the sacrum and the terminal 
part of the pelvic mesocolon, comes into view. 
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By thrusting the fingers of the left hand into this space the terminal 
portion of the pelvic colon and the rectum can he stripped readily 
from the anterior surface of the sacrum as far as the sacro-coccygeal 
articulation. At the latter point the fascia propria of the rectum is 
closely adherent to the periosteum of the lovrer border of the sacrum 
and cannot be stripped away from it, thus indicating that the level of 
the articulation has been reached. 
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Occasionally one or two dense bands of connebtive tissue extend 
from the fascia propria to the sacrum. These should be divided with 
scissors rather than torn from their sacral attachments lest by so doing 
a presacral vein be lacerated and give rise to troublesome bleeding. The 
left hand is now introduced into the presacral space thus opened up 
and the rectum is pressed forwards and upwards in order to raise and 
render pro min ent the peritoneum lining the floor and the lateral walls 
of the pelvis (fig. 707). The pelvic peritoneum thus raised is divided 
fonvards on either side parallel to the brim of the true pelvis as far as 
the base of the bladder, care being taken not to injure the ureters which 
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often adiere closely to the peritoneum. These incisions in the periton- 
eum, along the brim of the true pelvis, are continued until they meet 
anteriorly behind the base of the bladder in the male or the upper part 
of the vagina in the female. 

Third Stage. The separation of the anterior wall of the rectum 
from its connections is next proceeded ndth. In the male, a well- 
marked stratum of loose areolar connective tissue exists between the 
fascia propria of the rectum and the layer of recto- vesical fascia which 
binds the vesiculse seminales to the base of the bladder. "When this 
line of cleavage is found the separation of the rectum from the vesicul® 
seminales and the base of the bladder is easily effected, but imless care 
he exercised the space containing the vesiculse may be opened up, and 
then the dissection becomes extremely difficult, so that the vesiculse 
or the vasa deferentia may be injured. It is important that the separa- 
tion of the rectum anteriorly should extend as far as the upper border 
of the prostate gland. 

Fourth Stage. As soon as the rectum has been freed from its con- 
nections both anteriorly and posteriorly down to the points indicated 
above, the lateral attachments of the rectum can be readily made out. 
These consist, on either side, of a broad band of dense connective tissue, 
varying in depth from two to three inches, which passes forwards and 
outwards from the lateral walls of the rectum towards the base of the 
bladder at the point where the ureters terminate. These bands, the 
lateral ligaments of the rectum (fig. 708), must be completely divided 
down to the upper surfaces of the levator ani muscles. The middle 
hsemorrhoidal artery, which passes in the substance of the h'gament 
to its distribution, is always divided but is seldom of sufficient size to 
need a ligature. 

Fifth Stage. The rectum having thus been freed from its connections, 
anteriorly as far as the upper border of the prostate, posteriorly down 
to -the level of the sacro-coccj'geal articulation, and laterally to the 
upper surfaces of the levator ani muscles, the pelvic colon is crushed 
at the seat of election, that is, at a point situated about three inches 
from the termination of the descending colon. A hroad-bladed crushing 
clamp (author’s pattern) is applied to the colon at the point indicated, 
and then the crushed area is ligatured in two places.’ The 
bowel is then divided between the ligatures and the ends of the 
bowel protected by tying a piece of green protective over them. In 
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my earlier cases I invaginated the ends by means of a purse-string 
suture but have abandoned the practice in favour of the more 
speedy method of covering them with green protective. 

Sixth Stage. The occluded end of the distal part of the pelvic colon 
is next pushed downwards into the presacral space until it rests at the 
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level of the sacro-coccygeal articulation where it can be easily reached 
when the perineal portion of the operation is being performed. The 
temaiivder of the distal part of the pelvic colon is then crowded down 
into the cavity of the pelvis and preparations are made for re-establishing 
the floor of the pelvis hy peritoneum. 

Owing to the free removal of the peritoneum lining the floor and 
the lateral walls of the pelvic cavity, a large gap remains. On no 
account should the pelvic mesocolon be left in situ with a view to 
facilitating the closure of the gap, because this structure is largely 
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concerned u-ith the extra-mural spread of the disease, and is therefore 

to be regarded as highly dangerous tissue. 

I cannot emphasise too strongly the necessity of completely remov- 
ing this structure in every case, together wth a wide strip of the 
adjacent peritoneum, if immunity from recurrence is to be hoped for. 
The gap cannot be closed by dissecting up the peritoneum from the 
lateral walls of the pelns. However much the peritoneum be mobilised 
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at the sides of the gap the edges can only be approximated posteriorly 
in front of the promontory of the sacrum and sutured to the stump of 
the pelvic mesocolon. 

The large pear-shaped gap remaining after this has been done can 
be readily filled in, however, by dissecting up the peritoneum from the 
base of the bladder in the male and atrctching it backwards across the 
gap and suturing it there (fig. 709) ; or by dissecting up the innermost 
layers of the broad ligaments in the female and utilising them to fill 
up the space. 

It is of the utmost importance that the suture line in the new 
peritoneal floor should be intact, and therefore, when the peritoneum 
is thin and likely to tear, an omental graft should be used to reinforce it. 
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It ^vill be observed that tbe new peritoneal floor of the pehds differs 
from the normal in that it is situated at a much higher level, that is, 
at the brim of the true pelvis. Consequently, during the healing process, 
a new recto- vesical pouch is formed partly by stretching of the peritoneal 
floor and partly by dragging doirn tbe peritoneum of the iliac fossa?. 
On the right side the terminal ileum is adherent to the peritoneum 
of the iliac fossa, and therefore a drag upon the peritoneum in this 
situation may produce a pronounced ileal kink. Accordingly, as soon 
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as the new peritoneal floor has been completed, any tendency to 
kinking of tbe ileum at tbe point where it enters the ceecum should be 
corrected (fig. 710). 

Sex'enth Stage. The proximal end of the pelvic colon is now utilised 
for establishing a colostomy. The best position for this is at a point 
situated one and a balf inches internally to the left anterior superior 
spine of the ilium, along a line extending from that bony prominence to 
the umbilicus. A circle of skin, one and a half inches in diameter, is 
excised, the centre of which is at a point at the junction of the outer 
and middle thirds of a line drawn from the anterior superior spine of 
the ilium to the umbilicus. The object of excising the circle of skin 
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is to prevent subsequent stenosis of the stoma. The -aponeurosis of 
the external oblique muscle is now di^dded to the extent of one inch, 
and then the muscular fibres of the internal oblique and transversalis 
muscles are separated in the direction of their fibres by blunt 
dissection. 

An opening j ust large enough to admit the index finger is then made 
through the transversalis fascia and the peritoneum. Through this 
small opening the stump of the proximal end of the pelvic colon is 
drawn, and fixed in position at the upper and lower angles of the 
wound by means of sillcworra-gut. 

I do not think there is any advantage in bringing the bowel out 
through the fibres of the left rectus abdominis, as is sometimes advo- 
cated in the performance of colostomy. The chief point to be borne 
in mind is to make the opening just large enough to allow the stump of 
the bowel to be dra\vn through it and no larger, lest herniation of small 
intestine between the bowel and the edge of the wound should occur. 

The abdomen is now closed and a temporary dressing applied. The 
Trendelenburg position having been dispensed ■uith, the patient is 
placed in the tight dorsal and semi-prone posture in order that the 
perineal portion of the operation may be proceeded with. 

The Perineal Portion of the Operation. Incision. The anus having 
been closed by means of a purse-string suture, a transverse incision 
about four inches in length is made at the level of the sacro-coccygeal 
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articulation. From the centre of this a longitudinal cut is made in the 
inter-natal furrow, and carried down, to a point one inch from the 
posterior margin of the anus. From the i^erior extremity of this, 
incisions are carried to the right and to the left of the anus in the shape 
of a horseshoe, and the anterior extremities of these are joined by a 
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transverse cut (fig. 711). It is important that the arms of the horse- 
shoe should embrace as wide an area of peri-anal skin as possible, 
because the skin in this region is especially prone to develop recurrent 
growth. The gluteal skin flaps are then reflected and retracted out 
of the way, thus lajnng bare the coccyx. 

Uemoval of the Coccyx. The sacro-coccygeal joint is opened and the 
coccyx dissected out ; the incisions surrounding the anus are then 
deepened so as to include as much as possible of the ischio-rectal fat 
(fig. 712). It is never necessary to remove a piece of the sacrum, as 



ample room is provided by removal of the coccyx alone. In fact, 
sufficient room for the completion of the operation can be obtained 
without even removing the coccyx ; but I think it is best to remove it, 
because as the coccygeus muscles must be removed, the bone would be 
left without any lateral attachments. 

Exposure of the Presacral Cavity containiny the Isolated Bowel. A 
small transverse incision is made into the dense connective tissue 
immediately below the sacrum, where the attachment of the fascia 
propria recti can readily be detached from the ventral aspect of the 
lowermost piece of the sacrum. The index finger is then thrust into 
this, W'hen, supposing that the separation of the rectum from the front 
of the sacrum has been carried down to the level advocated above, it 
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readily passes into the space containing the isolated howel. A trans- 
verse incision is then made tlirough the coccygeus muscle on either 
side, extending outwards as iar as the great sacio-sciatic ligaments. 
Through the ample opening thus made the isolated bowel is drawn domi 
to its full extent (fig. 713). 

When the separation of the anterior connections of the rectum have 
been carried down to the prostate during the abdominal part of the 
operation, the base of the bladder and the vesiculfe seminales, ndth the 
vasa deferentia and the upper part of the prostate, come into view. 
In the female, the upper half of the posterior vaginal wall can be 
plainly seen. 
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Division of the Levatores Ani Musdes and Severance of the Remaining 
Cojinedions of the Rectum. By making traction upon the bowel with 
the left hand the levatores ani are put upon the stretch. If they do not 
come into view, it is because the lateral ligaments of the rectum have 
not been completely divided from above. In that case considerable 
difficulty may he experienced in delivering the loosened bowel through 
the perineal wound, and until the lateral ligaments have been com- 
pletely severed the levatores cannot be divided. The levatores are 
now di\'ided at their origin from the lateral wall of the pelvis, the 
pubo-prostatic fibres being detached from the prostate. 
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In those instances in which, the growth is situated on the anterior 
wall of the ampulla of the rectum, I always make a practice of dissecting 
away the prostatic capsule as well lest invasion of it may have 
commenced. 

All that now remains to be done is to dissect away the anterior 
wall of the anal canal from the tissues for min g the central point of the 
perineum, great care being taken not to woimd the membranous portion 
of the urethra in so doing. It is not necessary to introduce a sound into 
the bladder for the purpose of indicating the position of the urethra. 



riCKt^o IS nrrBODccEB to ScrroEX th* mw Pnrre Floob co»- 
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Completion of the Operation. After the removal of the rectum and 
the isolated portion of the pelvic colon, usually about sixteen inches in 
length, a large cavity is left. This cavity is surrounded by bony 
structures behind and at the sides, and it is absurd to suppose that it 
can be sewn up so as to obtain healing by primary intention. The cavity 
must heal gradually by granulation, portions only of the skin incision 
being brought together by sutures. 

I always pack the cavity with long strips of gauze, so as to afford 
support to the new pelvic floor formed only by peritoneum. It is not 
advisable to allow the gauze to be in direct contact with the walls of 
the cavity, because it becomes firmly adherent to them and gives 
considerable trouble and pain to the patient when it is removed. 
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In one of my earlier cases, the peritoneum of the pelvic floor was 
tom when the gauze was removed, and a coil of small intestine became 
herniated through the opening. I always use a sheet of green protective, 
two feet square, for lining the cavity, and then pack the gauze into it, as 
shown in figure 7 14, the subsequent removal of the gauze thus being ren- 
dered easy and painless. Dressings and bandages are then adjusted, and 
the patient is turned upon his back so that the abdominal wounds may 
also be dressed. Before the patient leaves the table the ligatures closing 
the stump of the proximal end of the pelvic colon are removed, and the 
open end of thebowel is covered with green protective and a pad of gauze. 

Post-Operative Treatment. Immediately after the operation has 
been completed a blood-transfusion (600 cubic centimetres) should be 
given. There is no doubt that this is the best means of combating 
post-operative shock. I have adopted blood-transfusion as a routine 
measure with the result that the mortality has fallen considerably. 

As soon as the patient returns from the theatre the foot of the bed 
is raised and an electric radiant heat cradle is fitted over him, the 
temperature being carefully regulated. 

Continuous subcutaneous saline is administered during the first 
forty-eight hours. 

No fluid is given by the mouth during the first forty-eight 
hours so as to lessen the risk of acute gastric dilatation. Careful 
watch for the onset of this complication should always be kept, and 
as soon as the subxyphoid depression becomes effaced the stomach 
should be emptied by passing the stomach tube. 

The perineal wound is ^ssed for the first time 72 hours after 
the operation. After the gauze packing has been removed, the cavity 
is irrigated with (1) hydrogen peroxide (10 vols.) 1 pint, followed by 
(2) perchloride of mercury (1/600) 1 pint, followed by (3) 2 pints of 
normal saline solution. Irrigation with these solutions is carried out 
twice daily during the first week, after which period a solution of 
iodine or of dettol (2 drams to the pint) is substituted. 

On the morning of the fifth day an enema is administered by the 
colostomy, and on the following day a saline purgative is given. The 
colostomy wash-out is repeated daily. 

At the end of a week the excess of bowel, forming the colostomy, 
is removed. Digital dilatation of the colostomy stoma is carried out 
daily \mtil the tendency to contract, during the healing process, has 
ceased. The patient is allowed to get up for the first time on the 
eighteenth day for twenty to thirty minutes. 
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Operability Rate of the Abdomino-perineal Operation. As might be 
expected, a larger proportion of cases are operable by the abdomino- 
perineal route than is possible by perineal methods of excision. This 
is largely due to the fact that high-lying groTrths, at or near the recto- 
sigmoidal junction, are considei^d to be out of reach by an operation 
undertaken from the perineum alone. I find that, after excluding not 
only the cases in which the local disease is too far advanced, but those, 
at any stage of the disease, in which age, general condition, or low 
cardiac energy index, indicate bad operation risks, the operability rate 
among the cases that come under my observation is about 35 per cent. 

Mortality of the One-Stage Abdomino-perineal Operation. The death- 
rate attributable to the operation has steadily decreased in successive 
series of cases until at the present time it is remarkably low. 

1 attribute this to three main factors : (o) the emplojunent of more 
suitable anresthesia ; (6) the estimation of cardiac energy when assessing 
operability ; and (c) the adoption of blood-transfusion as a routine 
measure immediately after the completion of the operation. 

The anajsthetic employed in the early cases was ether administered 
by the open method, and it was found that the patients seldom left the 
operating table with a pulse-rate of less than 120, clearly indicating 
a marked lowering of blood-pressure. This loss of blood-pressure due 
to the anffisthetic, when added to the fall associated ^vith shock following 
the operation, was more than a great many of the patients were able 
to withstand, and as a consequence the mortality rate proved to be as 
high as 32 per cent. Although ether ansesthesia • could not be held 
responsible for all the deaths, some of which were clearly due to other 
causes, there seemed to be no doubt that it accounted for the greater 
proportion of them. 

In the next series, therefore, intrathecal stovaine with gas-and- 
o:^gen inhalation were substituted. It was found, however, that the 
anaesthesia produced by stovaine did not last longer than three-quarters 
of an hour, sufficing only for the abdominal portion of the operation 
and that it was necessary to resort to ether inhalation during the 
perineal part of the procedure. Marked improvement resulted from 
the change, the mortality in this series failing to 17 per cent. 

In the succeeding series in order to dispense entirely with ether, a 
caudal block, consisting of 30 cc. of a 2 per cent solution of novocaine 
introduced extrathecally into the sacral canal, was resorted to in 
addition to the stovaine and gas-and-oxygen. The anassthesia of the 
perineum produced in this way was highly satisfactory and persisted 
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for three bouts afterwards. More recently I have employed intrathecal 
percaine (15 cc. of 1/1500 solution), which does away wth the necessity 
of a caudal block as the anajsthesia persists for about three hours. 

In my latest series, by eliminating those patients whose cardiac 
energy was estimated to be below 25 per cent as calculated according 
to the Moots-McKesson pressure-ratio percentage test, and by adopting 
blood-transfusion as a routine measure immediately after the com- 
pletion of the operation, the mortality has been still further reduced 
to the neighbourhood of 10 per cent. 

The marked reduction in the mortality of the operation has robbed 
it of most of its terrors, so that it may now be possible for those who 
have consistently regarded the abdomino-perineal operation, either 
from unfortunate experience or from timidity, as too dangerous a 
procedure to be undertaken, to be induced to try again. 

Recurrence Rate of the One-Stage Abdornino-perineal Operation. It 
is interesting to ascertain wbether the procedure has justified the hope 
entertained for it by a pronounced reduction of recurrence rate. For 
tbe purpose o! this study I have taken the survivals of the operations 
performed by myself during a six-year period. It is customary, when 
compiling statistics concerning cancer of the rectum, to ignore the fact 
that there ore several varieties of the disease. I think that this is a 
mistake because, although there is only one type — the adeno-caremoma 
— there are four distinct varieties, namely, the papilliferous, the 
infiltrating adenoid, the colloid, and the melanotic, each of which 
diSers considerably in the degree of malignancy displayed. 

Malignancy is determined by the rapiity with which dissemination 
takes place in the neighbouring and outlying tissues. The papilliferous 
carcinoma disseminates very slowly, the infiltrating adenoid invades 
progressively and gives rise to distant metastases, the colloid infiltrates 
with great rapidity, and the melanotic growth not only disseminates 
by means of the lymphatics with extreme rapidity, but spreads through 
the vascular system as well. It is obvious, therefore, that when 
comparing results in regard to recurrence each variety should be 
considered separately. Tbe recurrence rate for the different varieties 


was as follows 

Variety. 

Recurrence rate. 

(a) 

Papilliferous . 

. Nil. 

- (6) 

Adenoid 

. 14 per cent. 

w 

Colloid 

. 87-5 „ 

(<i) 

Melanotic 

100 
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It appears tliat the recurrence rate for colloid and melanotic 
growths is so higU that they arc not worth operating upon if their 
histological characteristics are known beforehand. It must be borne 
in mind, however, that even when a portion of a melanotic gron-th has 
been removed for microscopical examination, it may not he always 
possible to detect its melanotic nature, because the pigment may not 
he uniformly distributed. Sfelanotic carcinoma, however, almost 
invariably involves the posterior portion of the anal canal, so that 
growths in that situation should be regarded with suspicion. 

Recent statistics compiled by my colleague, Mr, Lawrence Abel, 
on a five-year basis from cases, including all varieties, operated upon 
at the Cancer Hospital, show a surv'ival rate of 69*3 per cent. 

The Perineo-ahdominal Operation. This is a radical procedure as 
it includes the tissues of the three zones of spread and is carried out in 
one stage. It differs from the one-stage abdomino-perineal operation 
in the respect that the perineal portion of the operation is done first 
and then the isolated rectum and pelvic colon is delivered through the 
abdomen. It seems that the die-hard adherents of the perineal method 
of excision have become dissatisfied with the recurrence rate and have 
extended the operation field upwards into the abdomen so as to include 
the tissues of the upward zone of spread which had been left behind 
by the less radical procedure. 

An excellent account of the technique of the operation is given by 
5Ir. Gabriel in his book, to which the reader is referred. {The Principles 
and Practice of Bectal 5«rp'ery— H. K. Lewis, 1932.) 


TREAT.MENT OF INOPERABLE CASES 
It is unfortunately a common experience that a very large pro- 
portion of the cases of cancer of the rectum that come under the notice 
of the surgeon have passed beyond the stage when an operation for 
removal of the disease can be undertaken. In this class of case, if the 
disease is allowed to pursue an unhindered course, obstruction of the 
lumen of the bowel sooner or later occurs, either from exuberance of 
the growth, invagination of the affected segment of the bowel, or 
fixation of the rectum to neighbouring structures. 

The surgical treatment of inoperable cancer of the rectum, there- 
fore, resolves itself either into adopting measures for the relief of 
existing intestinal obstruction or for preventing its onset. 

AVhen obstruction exists, an effort of all should be made to 
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relieve the obstruction by enemata, as it may have been caused by 
impaction of a hard mass of faeces in the stenosed area of the bowel. 
For this purpose injections of olive oil are extremely useful. Should, 
however, the obstruction remain unrelieved, an opening into the colon 
above the seat of the obstruction must be established without delay. 

In those cases in which the abdomen is considerably distended, 
and especially when the attack of obstruction has supervened after 
previous abortive attacks, the operation of cajcostomy should be per- 
formed for the purpose of emptying the colon of its contents, and then, 
at a later date, left iliac colostomy can be established %vith subsequent 
closure of the caecostomy. If left iliac colostomy he primarily attempted 
in cases of gradually supervening obstruction, both the descendmg 
colon and the sigmoid are often so distended by f$cal material that it 
is impossible to bring the bowel up to the surface to permit of an 
opening being made into it with safety. 

"When the stage of obstruction has not been reached the operation 
of choice, for preventing its onset, is left iliac colostomy. Wo have 
seen that the natural termination of cancer of the rectum is an attack 
of intestinal obstruction, and that the means at our command for 
obviatmg obstruction is the establishment of colostomy. Colostomy, 
therefore, is ine^^table, and the question arises as to whether it should 
be postponed until a later time. The matter is one which calls for 
careful consideration. 

Eow Soon should Colostomy be Performed in Cases of Inoperable 
Cancer of the Rectinn ? By an inoperable case is meant not only one 
in which the condition is so advanced that complete removal of the 
disease is impossible, but also one in which, even though the growth 
be comparatively restricted, the age of the patient or his unfavourable 
general condition renders a radical operation too great a risk to life. 
Under the circumstances we are often called upon to decide whether 
the operation of colostomy should be deferred until the patient experi- 
ences pronounced difficulty in evacuating the contents of the bowel. 

The matter is not easDy disposed of, for not only the patients them- 
selves but also their medical advisers as well regard colostomy as a 
calamity which should be postponed as long as possible. The argu- 
ment usually advanced is that there will he time enough to resort to 
it when life is in danger irom an impending attack of absolute obstruc- 
tion. Such a contention as this would he reasonable if an attack of 
absolute obstruction supen'ened at a definitely known period during 
the course of the disease, and if the premonitory symptoms were always 
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gradual in development. Unfortunately, however, in some cases the 
attack occurs rapidly and without warning, though in others its advent 
may be long delayed. Moreover, in the interim, be it short or long, 
many complications may arise during the progress of the disease which 
materially increase the sufiering of the patient and which a timely 
colostomy would greatly relieve or entirely obviate. 

Since the site of the growth in the rectum has considerable influence 
both on the time of onset of absolute obstruction and upon the nature 
of the other complications, it is necessary that we should consider 
whether colostomy ought to be performed early or late in cases of 
cancer situated (a) at the recto-sigmoidal jimction, (6) in the ampulla, 
and (c) in the anal canal. 

(a) Groxtihs situated at the Recto-Sigmoidal Junction. "WTien 
carcinoma occurs at the recto-sigmoidal junction it conforms to the 
type generally met with in the colon, in that it spreads rapidly round 
the whole of the circumference of the bowel and produces stenosis. 
In these cases the earliest symptom to attract attention is increasing 
difficulty in the movement of the bowels. Alternating attacks of con- 
stipation and diarrhoea, which herald the early onset of absolute 
obstruction, soon make their appearance. 

When such a case, for some reason or other, is found to be inoper- 
able, should colostomy be done at once, or should it be deferred until it 
becomes absolutely necessary to avert death from complete obstruc- 
tion ? The answer is to be found in the records of our experience of 
the compbcations that may arise during the progress of these cases 
before the onset of obstruction. In the first place, diarrhoea may be 
so persistent as to necessitate relief of the bowels many times during 
the day and night. The patient suffers great distress and rapidly loses 
ground from having his rest disturbed. 

Quite recently I saw a patient wth a growth in the lower part of 
the pelvic colon which caused the most persistent diarrhoea. During the 
previous twenty-four hours he had had twenty-three actions of the 
bowels. As an operation for removal of tbe growth was entirely out 
of the question, I advised immediate colostomy. He refused to submit 
to it and died a month afterwards. I subsequently learned that on 
seeking further advice, he was told that colostomy was unnecessary as 
obstruction did not exist. I have no doubt whatever that had colostomy 
been performed when I suggested it, the diarrhoea would have ceased, 
the patient W’ould have lived longer than he did, and the remaining days 
of his life would have been free from much miser}”. Again, a growth 
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of tMs t}’pe, besides causing stenosis, may penetrate the wall of the 
bowel and produce a weak spot which gives way under the strain of 
violent peristalsis. 

Lastly, an attack of absolute obstruction may be precipitated 
suddenly and without previous warning, either from the stenosed 
segment of the bowel becoming intussuscepted into the lumen of the 
bowel below, or from a large mass of faeces having become impacted 
above the gro^vth. In either case colostomy must be performed under 
the most disadvantageous circumstances, and, in some instances, may 
not be possible at all owing to distension of tbc colon with solid feces. 

During the progress of carcinoma at the recto-sigmoidal junction 
it is not possible to predict when the complications, to which I have 
alluded, may arise ; and therefore much the safer plan is to perform 
colostomy as a preventive measure at the earliest possible moment. 

(6) Groxfihs situated in the Ampulla of the Jteclum. Owing to the 
large diameter of the bowel in this situation an attack of absolute 
obstruction does not take place until the disease has reached a very 
advanced stage, and, indeed, in a considerable number of cases it does 
not occur at all. Hence, if colostomy is postponed until the signs of 
obstruction are impending, the patient will have endured much misery 
from various complications which earlier intervention would have spared 
him. 

It is not only in advanced cases, however, that the expediency of 
early colostomy has to be considered. It may happen that, owing to 
an unfavourable general condition of a patient, a carcinoma in quite 
an early phase of development cannot be removed. 

Let us take the case of a growth, for example, that has involved 
one half of the circumference of the bowel. At this period the process 
IS not sufficiently extensive to cause much narrowing of the lumen of 
the bowel, and tlie risk of the occurrence of an attack of absolute 
obstruction is very alight ; the bowels act freely every day and there 
is no evidence of abdominal distension. Still, by the time a growth 
has advanced to this stage surface disintegration is weU marked and 
a state of active ulceration has been reached. Submucous suppuration 
is apt to occur in. the vicimty of the mar gin of the ulcer, causing the 
patient considerable discomfort. He complains of pain in the rectum 
itself and over the lower part of the sacrum, and is troubled with severe 
tenesmus at each action of the bowels. The ulcerative process is also 
accelerated by the frequent passage of feecal material over it, and the 
growth often becomes covered with sloughing tissue. A\Tien these 
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sloughs separate, free and copioxis haemorrhage occurs. Such attacks 
of bleeding, when repeated, soon sap the patient’s vitality. 

By the time, too, that a growth has encompassed half of the circum- 
ference of the bowel, penetration of the whole thickness of its coats has 
probably occurred, and leakage into the peri-rectal tissues takes place. 
This leads to the formation of pus in the pelvi-rectal space. Such 
abscesses usually evacuate themselves into the rectum, but sometimes 
they invade the ischio-rectal fossje, not infrequently terminating in 
fistulse with numerous external openings in the perineum from which 
pus continually escapes. These fistulm require repeated operation, but 
seldom heal, and often become the seat of fungating growth, which adds 
immensely to the misery of the patient. The pain and the repeated 
hfemorrhages during this stage of an ampullary carcinoma are practic- 
ally abolished, and the formation of abscess and fistula is entirely 
prevented by early colostomy. 

Even during a later stage, when the growth has entirely encircled 
the bowel, an attack of absolute obstruction may not occur. By this 
time the carcinoma has extended into the peri-rectal tissues, has 
invaded neighbouring structures, and has involved the sacral plexus 
of nerves. The condition of the patient is now truly miserable, and 
colostomy if now performed holds out little prospect of relief. jMore- 
over, though actual obstruction may not exist, the pelvic colon is 
probably so distended with fsecal material that it is impossible to 
withdraw a loop of gut from the abdomen in order to obtain an efficient 
spur. 

(c) Growths involvii^g the Anal Canal. A carcinoma in this situation 
IS from the outset accompanied by severe pain at every action of the 
bowels. This is due partly to greater sensitiveness of the mucosa of 
the anal canal, and partly to spasm of the sphincter and levator ani 
muscles. It is true that this pain can be relieved considerably by the 
operation of linear proctotomy, but in this case the misery of incon- 
tinence is substituted. The gro\vth, too, very rapidly penetrates the 
coats of the bowel when iscliio-rectal suppuration %ritb external 
fistula results. Colostomy in these cases affords complete relief, 
especially if combined udth linear proctotomy. 

Thus, when a case of cancer of the rectum, in whatever position 
it may occur, is considered to be inoperable, the sooner colostomy is 
performed the better it will be for the patient. By so doing ho is 
saved much unnecessary suffering from the various complications that 
may arise before an attack of obstruction supervenes and renders the 
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operation necessary. From what I have seen of these cases I am con- 
vinced that, as soon as carcinoma of the rectum is found to be inoper- 
able, every day lost before resorting to colostomy is a day to the bad. 


FURTHER TREATMENT OF CASES UNSUrTABLE FOB REMOVAL OF THE 
PRIMAP.Y GP.O\VTn 

This consists in treating paUiatively the various symptoms as they 
arise during the later stages of the disease. The operations of colostomy 
and cjecostomy are efficacious purely from the point of view that they 
prevent the occurrence or recurrence of obstruction and also the dis- 
tressing symptoms due to the passage of faeces through the diseased 
rectum. The growth itself, however, pursues its course, and sooner or 
later extends by continuity of tissue into adjacent structures and 
gives rise to metastatic deposits in distant parts, notably the aortic 
lymphatic glands and the liver. The symptoms due to such extension 
are not relieved by an existing colostomy and accordingly call for 
treatment. These symptoms are : (a) an increased secretion of the 
rectal mucus ; (6) hsemorrhage ; (c) pain due to pressure upon or 
involvement of nerves of the sacral plexxis ; (d) pelvi-rectal and ischio- 
rectal suppuration ; (c) recto-vesical and recto-vaginal fistula ; and 
{/) ascites. 

(а) Increased Secretion of Rectal 3Iucus. This accumulates in the 
rectum and causes frequent desire for an evacuation, often disturbing 
the patient’s rest at night. I have used injections of a solution of 
alum (10 grs. to 1 dram) ^vith benefit, the excessive secretion having been 
checked considerably for a time. Should it continue, the best treatment 
is to provide free drainage for the mucus by dividing both the external 
and the internal sphincter muscles (linear proctotomy). After so doing, 
it is true that there is a constant discharge from the anus, necessitating 
the patient wearing a pad of absorbent dressing, but at tbe same time 
he is not disturbed at night. 

(б) Hremorrliage. This usually emanates from blood-vessels of new 
formation in tbe growth itself which have been eroded by the ulcerative 
process. At first the application of solutions of adrenalin chloride, 
hemiscine, or perchloride of iron may check the bleeding, but later on, 
the best plan is to scrape away with a Yolkmann’s spoon all the soft 
portions of the growth. This method is efficacious in preventing further 
losses of blood for several weeks. Should a large venous tnmk or 
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artery, such as the internal iliac, be involved by the ulcerative process, 
an extremely rare result, the patient’s life is speedily terminated by 
profuse hemorrhage. 

(c) Tain Due to Pressure Upon or Involvement of I^erves of the 
Sacral Plexus. The onset of pain during the later stages of the disease 
is quite distinct from that produced by the passage of feces through 
the diseased rectum, and is due to the extension of the grow’th into the 
peri-rectal structures. Scraping away the growth relieves the pain 
■for a time, when due to pressure upon the nerves in the pelvis, but 
when the nerves themselves are involved in the growth little can be 
•done beyond afiording respite from suffering by the judicious use of 
morphia. Commencing with small doses of one-sixth grain every eight 
hours, the quantity of the drug may be increased imtil as much as two 
■or three grains every three or four hours has been reached. The 
combination of cocaine uith morphia for internal administration is 
especially serviceable in the treatment of the later stages of carcinoma. 
In prescribing preparations of opium in the treatment of these cases, 
the increase in the strength and the frequency of the dose should be 
made as slowly as possible, because patients so quickly become tolerant 
of large doses which soon impair their digestion and general health. 

(d) Pehi-rectal and Isckio-rectal Suppuration. The indication that 
this has taken place is generally an escape of pus from the anal orifice. 
A careful examination, under these circumstances, should be made for 
tlie piupose of locating the collection of pus, which, when found, should 
be freely evacuated. If the pus has abeady reached the surface, the 
resulting fistula should be thoroughly laid open, at least externally. 
In those cases in which a growth involving the lower portion of the 
rectmn has given rise to fistula, the best way of relieving the patient is 
to excise the lower portion of the rectum together with as much of the 
growth as possible. 

(c) Recto-vesical or Recto-vaginal Fistula. This is due to the direct 
extension of the gro^vth into the bladder and vagina respectively. In 
those instances in which colostomy has not been performed the con- 
dition of the patient is most distressing, because both flatus and feces, 
and sometimes blood, pass into the bladder on the one hand, causing 
intense cystitis, and on the other they escape into the vagina, producing 
incontinence of both flatus and feces. In .such cases the best treatment 
consists in performing colostomy as soon as possible. AVhen colostomy 
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has already been performed, blood and discharge are all that escape into 
the bladder and vagina and are best dealt with by means of frequent 
irrigation. 

(/) Asciles. The onset of ascites generally shows that the liver has 
become infected by secondarj’ deposits. YTien the quantity of fluid is 
large enough to produce pressure symptoms, much temporary relief 
can be afiorded by repeated tappings. 
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Section 1 

RADIOLOGY OF THE ALIMENTARY TRACT 


1. THE STOMACH 

The stomach itself is invisible to X-rays ; but filled with a radio-opaque 
substance — barium sulphate — a shadow outline of the interior is seen. 
The stomach is an organ of volume in constant motion, and each film 
shows it only in a certain projection at a certain phase. It is not yet 
possible to take cinematograph films for long enough periods, but we 
can and do examine and palpate the stomach under the fluoroscopic 
screen, which is the most important part of an X-ray examination. 
The films taken are but records oi what the screen esarmnatiou 
revealed. Films without preliminary screen examination are inac- 
curate, whereas the combination of tbe two has a greater diagnostic 
accuracy than any other single procedure. 


THE NORMAL STOMACH 

For any interpretation or understanding of the pathological it is 
essential first to recognise the normal. No single description can be 
given of the normal stomach since in size, shape and position, tone, 
mobility, etc., individual stomachs vaiy ; they may difier widely in 
form and functional activity but still be normal for the individuals to 
whom they belong. Stomachs do in fact varj' with the build and 
temperament of the individual, and they may therefore be divided 
for the purposes of classification into three types : tw’o extreme and 
dissimilar types — hypersthenic and liyposthenic — and a co^nmon average 
partaking of the characters of both and representing the majority of 
mankind. 

(1) “ Hypersthenic ” is the polite term for “ fat ” : the chest of 
the hypersthenic patient is shorty and the abdomen relatively long and 
fat. The stomach is high in position, lying more or less transversely 
1483 
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across the abdomen, so that it has been called “ steer-hom.” The 
fvmdus presents somewhat forwards, and the first part of the duodenum 
— called the duodenal cap — lies behind the pylorus. 

The hypersthenic stomach is also hypertonic — or at least of good 
tone ; it therefore seems small in comparison ndth the hypotonic 
stomach of the hyposthenic since it contracts roimd the meal which 
fills it : peristalsis is active and begins directly food enters the stomach ; 
barium pours out freely and rapidly through the pylonis (fig. 715). 
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(2) “ Hyposthenic ” implies visceroptosis : the stomach is large 
in size, the fiuidus low in position — dipping do^vn into the pelvis — tone 
IS poor, barium pools in the fimdus of the hyposthenic stomach, and 
peristalsis begins slowly ; the emptying time of these stomachs is 
therefore longer than that of the hypersthenic (fig. 716). 

(3) The common average is somewhere between these two extremes ; 
the stomach is of J shape, lying in the mid-abdomen, and showing 
a discreetly moderate tone, peristalsis and resulting emptjnng time. 
This is the commonest, and therefore perhaps regarded as the most 
normal t}’pe, but it is, in fact, only normal for the individual just as 
the hyper- and hypo-sthenic stomachs are normal for individuals of 
their own build. To find a large hypotonic stomach in a hypersthemc 
patient, or a small contracted stomach in a hjposthenic, is primary 
evidence of pathology. 
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Other points in the X-xay appearance of the normal stomach 
are the quantity of secretion and the pattern of the folds of mucoics 
membrane. Finally there is the irregular muscular contraction— 
spas7n — which, although not a feature of the normal, does not neces- 
sarily indicate organic disease in the stomach. 


Secretion. 

The fasting stomach contains so little secretion that it passes 
unnoticed when the stomach is filled with barium, but a large quantity 
of fluid when examined after a 12-hour fast is either due to organic 
obstruction, or is a reflex delay from peritoneal irritation, or a central 
effect from a general toxaemia ; the mildest and commonest cause of 
this form of delayed emptjing is headache. 

iliucous Men^hrane. 

The thick mucous membrane is throwm into more or less longi- 
tudinal folds to meet the changing volume of the stomach, and the 
pattern which these mucous membrane rug® make is valuable as 
supplementary' evidence of the normal or of the pathological. Their 
value is supplementary' ; in any lai^e organic change in the stomach, 
deformity of the mucosal lines is inc\*itable and is clearly seen in films 
taken ^Tith suitable technique, but in a very small lesibn-such as the 
small gastric ulcer little or no surrounding inflammation the 
parallel lines are not appreciably' deformed. The little spot of barium 
held in the base of the ulcer crater is thus the determining point in 
diagnosis. 

Spasm. 

Rhythmic peristaltic waves are the normal muscular contractions 
of the stomach, but imder the stimulus of inflammation affecting the 
peritoneum — whether of the stomach or elsewhere in the abdomen — 
the stomach may develop regional contractions which are difficult to 
distinguish from organic dbease, and which indeed are the principal 
causes of difficulty in diagnosis. 

There are three forms of spasm affecting the stomach : 

(1) Cascade spasm. 

(2) Spastic incisura, or “ hour-glass ” stomach. 

(3) Spasm of the pyloric end of the stomach. 
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(1) Cascade spasm. This is a spasm of the longitudinal muscle^ 
fibres causing the fimdus to be drawn up in front of the cardiac end, 
so that in the erect position the stomach is in two loculi— the upper 
one filling and spilling or “ cascading ” into the lower (fig. 720). 

It is usually caused by irritation outside the stomach, often by 
distension of the colon — from whatever cause : less commonly it is 
reflex — ^from gastric or duodenal ulcer. 

(2) Spastic incisura nearly always indicates gastric ulcer ; it is a 
localised indrawing of the greater curvature towards the lesser, and 
points like a finger to the ulcer crater (fig. 721). \Mien an ulcer is heal- 
ing and the crater no longer visible, the incisura persists, and it is then 
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impossible — ^without the evidence of the history — ^to say whether the 
spasm is due to a healing ulcer or is reflex from some extra-gastric cause. 
Like the other forms of spasm an incisura may be refl^ex from outside, 
but of the three forms it is the one most associated with inflammatory 
disease in the stomach, i.e. gastric ulcer. 

(3) Spasm of the pyloric end of the stomach. This is the commonest 
spasm and, from the X-ray point of view, the most confusing since it 
can closely mimic the filling-defect of cancer, and since it may also be 
the only manifestation of ulcer at the pyloric end of the stomach. It 
IS seen thus with pyloric ulcer, or as a result of direct irritation from 
without, such as inflammatory adhesions. It may also he a reflex 
spasm from peritoneal irritation elsewhere in the abdomen. 
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Pyloric spasm <liffers from the other forms of gastric spasm in that 
all the muscle groups — longitudinal, oblique and circular — are affected, 
so that this part of tlie stomach becomes a narrow tube of irregular 
outline from which barium is for the most part expressed (fig. 722). The 
spasm may so distort the rugm of the mucous membrane that this is 
of no help in differential diagnosis, but the absence of a palpable 
tumour at screen examination favours spasm. However, a pyloric 
ulcer uith adhesions and inflammatory induration can cause a palpable 
tumour. The most important and, indeed, the only certain point of 
differentiation is that spasm due to ulcer relaxes to some extent after 
a period of medical treatment. Such intense and fixed spasm of the 
pyloric segment is invariably due to ulcer, but spasm of varying degree 
m this area is the most common manifestation of reflex irritation from 
some other intra-abdominal organ. 


TTLIIS 

Films of the stomach are taken with the patient standing or lying 
prone ; the prone position shows the best uniform filling of the stomach 
and is the one most commonly used ; the erect position is good for 
showing the hypertonic stomach, 
p.articularly when the duodenal cap 
is behind the pylorus. 

There are certain constant 
features about the shadow of the 
barium-filled stomach. The top of 
the shadow is irregular in outline 
and uneven in density owing to 
froth and gas-bubble. The lesser 
curvature and the pyloric end of 
the stomach are more or less clear- 
cut cur^dug lines since the weight 
of the stomach contents is directed 
inwards and domiwards in the 
prone position. On the other hand, 
the greater curvature is always 
irregular and shows the curving folcb of the mucous membrane 
rugm ; this is because the stomach contents tend to fall inwartls 
away from the greater curvature, an appearance Avhicli is much 
exaggerated if the descending colon is distended with gas and pressuig 
upon the stomach (fig. 723). 
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Diseases of the Stosiach 
1. Diverticulum 

There is only one diverticulum from the stomach, and this is, in fact, 
a diverticulum from the epicardial portion of the oesophagus. It is 
seen projecting from the lesser curvature side of the cardiac end of the 
stomach — high in position, so that actually it appears to be a diverti- 
culum from the gas-bubble. 
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These diverticiila are not common, they are usually small and do 
not give rise to symptoms ; they do, however, retain barium after the 
stomach is empty. 

The X-ray appearance is that of a smooth, evenly rounded pro- 
jection in which barium pools at the bottom and shows a bubble of 
gas above (fig. 724). 

They are distinguished from the somewhat similar projection of 
gastric ulcer by their high position — ulcers do not occur so high — ^their 
smooth outline, and the absence of spasm. 
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2. Ulcer 

A gastric nicer burrows into or erodes tbe mucous membraue, and 
the little niche so formed fills with barium and shows as a projecting 
bud from the gastric outline. This is the direct sign of gastric ulcer 
(fig. 725). 

(a) ULCERS ABO^'E TIIE INCISURA ANOULARIS 
The great majority of gastric ulcers — ^95 per cent — occur on the 
lesser curvature of the stomach between the cardiac opening and the 
incisura angularis — an imaginary point where the vertical portion of 
the stomach changes direction and 
becomes horizontal or turns up- 
wards. Such ulcers are usually easy 
to see and can he reproduced on 
X-ray films, provided that the rays 
pass tangentially to the cnirvatuie 
of the stomach on which the ulcer 
lies. Since this may be more on the 
posterior wall— or sometimes more 
on the anterior wall — than on the 
lesser curvature, and since gastric 
ulcers may be very small, they can 
be missed on films unless a pre- 
limmary screen examination has 
been made and the position of the 
ulcer detennined. 

Two types of gastric ulcer which are most easily missed — because 
of their small size and the slight deformity’ they cause in the gastnc 
outline — are the “ slit ” type of ulcer, a very narrow slit-like projection 
from the lesser curvature, and the flat erosion ” type of ulcer. Each 
of these makes a small and localised projection from the lesser curva- 
ture, and neither shows associated gastric spasm. 

{b) ULCERS BELOW THE INCISURA ANGULARIS 
The ulcers which occur in the pyloric portion of the stomach, that 
is to say below the mcuura angularis, ate few in number, amounting 
to 5 per cent or less. They occur either on the lesser curvature and 
sliow as projection buds similar to those described above, or they 
occur on the anterior wall and cause intense spasm of the pylonc 
segment of the stomach (fig. 727). 
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The niche type of ulcer below the incUura angularis is uncommon 
—less than 1 per cent — the commoner type being the ulcer on the 
anterior wall which shows no niche, but causes pyloric spasm. 

In this latter tj’pe of ulcer, even when we X-ray the stomach with a 
thin layer of barium imder pressure to show the outline of the mucous 
membrane, we are not «'ilwa 3 ’s able to show the direct sign of an ulcer 
crater ; we have then to rely on indirect signs. 



IKDIRECT SICKS OF GASTRIC ULCER 

(1) Spasm. Spasm accompanies an active gastric nicer. With 
a gastric ulcer above the incisura there is almost invariably a 
spastic contraction of the greater curvature, drawing it towards the 
ulcer ; sometimes this indrawing of the greater curvature is narrow 
and very local, so that it seems to point like a finger to the crater of 
the ulcer (fig. 723). At other times mth a larger ulcer and considerable 
inflammatory reaction, the spasm may be so intense as to divide the 
stomach into two parts — the so-called “ hoiu'-glass " stomach. Such 
hour-glass deformity is entirely spastic, it does not relax with anti- 
spasmodic drugs, but docs relax imder anresthesia (fig. 728). 

The ulcers of the pyloric segment give rise to intense and fixed 
total spasm of this area of the stomacK At screen examination no 
relaxation can be obtained by massage, neither will the spasm relax 
with anti-spasmodics ; barium can be forced past the spastic area and 
into the duodenum, but there is invariably delay in emptying of the 
stomach. The only effective way of relaxing — even partiall}.’ — tliis 
spasm is by treating the patient in bed with milk and alkalis. 

(2) Alterations in contraction of mucous membrane folds. Inflam- 
mation of the gastric mucous membrane leads to localised contraction 
around the site of an ulcer, and the rug® of the gastric mucous mem- 
brane, which normally run in wavy lines along the axis of the stomach, 
are deflected and drawn towards the ulcer (fig. 729). 

In the same way the rugae of the mucous membrane are distorted 
by the spasm of an ulcer in the pyloric end of the stomach, but here 
the spasm is more general, involving all the muscle groups, and tlie 
course of the lilies of the mucous membrane mg® is so totally distorted 
that it is not often one can recognise rug® deflected to a localised point, 
nor canalocalised pointalways bedemonstrated asa barium-filled crater. 

(3) Delayed emptying time. Possibly due to inhibition of the 
normal neuro-mviscular rhythm, the stomach with a gastric ulcer 
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usually shows some delay in einpt}*ing. In ulcers above the incisura 
the delay is slight — unless the area of inflammation is large and the 
“ hour-glass ” spasm extreme. 

Ulcers below the incisura which show the total spasm of the pyloric 
segment of the stomach usually have an emptying time of over six 
hours. 


(c) INACTIVE GASTRIC ULCER 

The \'isible crater of a gastric ulcer will disappear entirely in a few 
weeks under successful medical treatment, the last sign to persist being 
spasm — a certain amount of indrawing of the greater curvature remain- 
ing for a period after the niche is no longer visible. The persistence of 
this spastic contraction probably indicates that the lesion is not yet 
inactive. 

X-ray examination at intervals, therefore, affords a valuable guide 
to the progress of a gastric ulcer under treatment. The same is unfor- 
tunately not true of duodenal ulcers, the deformity persisting during 
the inactive period. 

The fact that the visible crater of a gastric ulcer disappears tem- 
porarily under treatment should be remembered in X-raying the 
stomach of a patient who has been under treatment before coming for 
examination. 


(d) MULTIPLE ULCSnS 

Gastric ulcers are usually single ; it is exceptional to find two 
independent peptic ulcers in the same stomach. Gastric and duodenal 
ulcers are occasionally seen together, but this also is rare. Duodenal 
xUcers occur primarily and with greater freqiiency on the anterior wall 
of the duodenum ; contact ulcers on the posterior wall are not un- 
common, but they are found by examination of the duodemun at 
operation — the double location of the ulcers not being recognised by 
X-ray examination. 


3. Cancer 

The X-ray picture of cancer of the stomach is the converse of that 
of ulcer ; cancer causes a “filling-defect,” or encroachment into the 
gastric outline, whereas ulcer is an extension of the gastric shadow 
into an inflammatory pocket. The different appearances are just those 
which would be expected from consideration of the pathologj' of the 
two diseases. 
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Cancer of the stomach may be divided into three types : 

(а) Localised 'polyjpoidt (xtulijlower, or eiicephaloid growth. 

( б ) Carcinomatous ulcer. 

(c) Diffuse inffltratingy scirrhus, or “ leather-hoUle.” 

■ ~ (a) POLYPOID GROWTH 

This is the commonest form and the one which shows most typically 
the “ filling-defect ” in the barium shadow. Rather more than half the 
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gastric cancers arise from the pyloric end of the stomach ; they tend to 
infiltrate the gastric walls so that the pylorus becomes rigid and patent, 
and barium passes freely through into the duodenum (see fig. 735). Less 
commonly— in encephaloid growths near the pylorus — the cauliflower 
projections of growth actually obstruct the pylorus and cause delayed 
emptying of the stomach. 

The X-ray film of the barium-filled stomach shows a constant 
filling-defect in the stomach shadow ; the characteristic of this filhng- 
defect is its constant form and outline in all positions. Other causes 
of filling-defects are intense spasm, and pressure from outside due 
to an extra-gastric tumour or to anatomical projections such as the 
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spine, ribs, or pelvis. Extra-gastric pressure is usually determined 
^vithout difficulty at the screen examination, but fixed spasm—as 
from a gastric ulcer on the anterior wall of the pyloric end— may 
mimic cancer so closely that the diagnosis cannot be made \rith cer- 
tainty vritbout re-examination after a period of treatment (fig. 727). 

The filling-defect of cancer is irregular in form and fades off gradu- 
ally into the normal outline. "WTien the rays pass tangentially to the 
growth the appearance is that of a piece bitten out of the stomach 
(fig. 731), and where the rays hit the growth full face there are multiple 
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projections through the barium shadow, like coral at low tide. A 
characteristic form of uneven density w’hich cancer shoe's through the 
gastric shadow is the “ finger-print ” filling-defect (see fig. 209). 

Finally, the stomach affected with cancer is smaller than normal 
unless there is pyloric obstruction, and even then it never reaches the 
enormous size seen Avith cicatrising duodenal ulcer. 


(&) CAKCIKOilATOUS ULCER 

A\Tiether a malignant ulcer is malignant from the beginning, or 
whether carcinoma develops on the site of a chronic gastric ulcer, is 
a question that cannot be answered on radiological evidence ; there is 
evidence to support both vieavs and perhaps both are correct. 

From the X-ray point of view there are certain gastric ulcers which 
by their size alone are probably mali gnant, and there are ulcers Avhich 
from other radiological features are almost definitely malignant. 


X-RAY DLAGXOSIS 


1497 


Althougli there is nothing in the size to indicate malignancy, 
experience has shown that a lax^e ulcer — anything from an inch or 
more in length — is frequently malignant on microscopic section. A 
large ulcer, therefore, may be regarded as potentially malignant. 

Irregularity of outline is not necessarily an indication of malignancy, 
but the converse — a smooth outline — ^is not malignant. The little 
filling-defect in the gastric outline above and below the ulcer crater 
due to thickened rolled edge of an ulcer is suggestive of carcinoma. 

The ulcer which is invariably malignant is the ulcer which holds up 
barium imder its rolled edges ns it lies across the lesser cur\’ature. This 
sign of carcinomatous ulcer was first described by Carman (Jomn. Am. 
Med. Assn., p. 990, A^ol. 77, 1921), and named by him the “ meniscus 
sign ” (fig. 733). 
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(c) “ LEATHBB-BOTXLE ” STOJIACH 
Uniform infiltration of the walls of the stomach with cancer leads 
to a small contracted stomach with rigid walls and having a rapid 
outflow through the pylorus. The hard wall of the stomach can he 
palpated under the screen. The X-ray film shows the small stomach 
of limited capacity. It is, in fact, a total filling-defect, but there is 
none of the local filling-defect characteristic of the commoner form of 



1498 POST-GRADUATE SURGERY 

cancer and little irregularity of the gastric outline (fig. 734). It is 
the third and least common variety of cancer of the stomach. 

DIRECT SIGNS OF CANCER 

The ^^filling-defect,” when associated with a palpable tumour, is 
the direct sign of cancer. This is imitated only by the large pyloric 
ulcer, with adhesions and induration causing a palpable tumour— 
which is uncommon. 

Filling-defects can be caused by tumours outside and pressing upon 
the stomach, bub the ertra-gastric nature of these filling-defects is 
recognised at the screen examination. 


INDIRECT SIGNS OP CANCER 

(1) Obsirucfton of either Orifice. Cancer at the cardiac end of the 
stomach may lead to obstruction below the cardiac orifice, but actually 
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this is uncommon, cancer of the oesophagus and cardiospasm being the 
more frequent causes of obstruction. 

Obstruction of the pylorus is more common since the greater number 
of cancers of the stomach — over 50 per cent — occur in this area. Even 
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so, only a small percentage oi cancers at tlie pyloric end of tlie stomach 
give rise to obstruction ; more frequently carcinomatous infiltration of 
the walls of the pylorus leads to a rigid gaping pylonis ^dth free outflow. 

(2) Bapkl Emptying. As noted above, cancer wliicli infiltrates 
the wall of the stomach leads to rigidity, and as this spreads into the 
pylorus — and 50-G0 per cent of cancers of the stomach are found at the 
pyloric end— the pylorus hecomes a thickened and rigid tube, loses its 
power of muscular contraction, and remains a gaping orifice, tlirough 
which barium pours freely into the duodenum (fig. 735). The stomach 
in cancer of this ty-pe is therefore a relatively small one and empties 
rapidly. 

(3) Deformity of the Mucous Membrane. The ruga) of the mucous 
membrane of the stomach run normally in wavy parallel lines, and the 
growth of cancer interrupts and obliterates these lines. Interruption 
and destruction of the rugae is a valuable accessory sign of cancer when 
it can be determined with certainty that there is no spasm causing 
the deformity. It is another expression of the “ filling-defect,” and 
is seen in all cases of cancer which cause a filling-defect (figs. 730 and 
737). 


DIFFERENTIAL DLAGNOSIS 

Although the “ filling-defect ” is a cardinal sign of cancer, there are 
other causes of filling-defects which must be recognised. 

(1) Foreign Body. Foreign bodies in the stomach, e.g. “hair- 
ball,” cause filling-defects in the gastric lumen. Large particles of food 
similarly cause filling-defects. All of these are mobile and can be shifted 
horn the gastric n’aJJ hy paipatioa. 

(2) Benign Tumour. A benign tumour is most likely to be mis- 
taken for cancer, particularly because the filling-defect is similar and 
because of its rarity. In outline a benign tumour is smoother than the 
filling-defect of cancer, it is usually a somewhat polypoid growth, aud 
therefore causes a greater filling-defect of the gastric lumen than in the 
gastric oatUue (fig. 739). 

(3) Pressure from Mithout. Pressure from, the spine or from con- 
traction of the abdominal muscles causes distortion of the gastric 
outline which is not difficult to recognise (see fig. 719). Similarly, an 
enlarged liver or gall-bladder, gro^vth of the pancreas, enlarged spleen, 
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and any tumour occupying the upper middle abdomen, presses upon 
and to some extent causes filling-defect or distortion of the gastric 
outline. In films — as for instance in cancer of the pancreas — the 
filling-defect may appear like that of cancer of the stomach, but it can 
generally be seen by screen examination that the stomach and the 
tumour are independent. 

(4) Spasm. The types of spasm to which the stomach is liable have 
already been discussed (see page 1486). The spasm which most closely 
imitates the filliug-defect of cancer is the concentric spasm of the pyloric 
end of the stomach, which occurs with a gastric ulcer in this position. 
It is the most difficult condition we have to meet in differentiating 
between cancer and a non-malignant state. A filling-defect which is 
constant at all times, which cannot be relaxed or altered by massage and 
which remains the same at repeated examination and after medical 
treatment for ulcer, is almost definitely cancer. If, in addition to this, 
there is a palpable tumour corresponding to the filling-defect, the 
diagnosis becomes certain. 

An ulcer on the anterior wall of the stomach, adherent to the 
abdominal wall or liver, may cause a filling-defect and tumour which 
cannot be distinguished from cancer. In such cases the true nature of 
the condition cannot oven be determined macroscopically when removed 
from the bod}^ and the diagnosis can only be made certain by micro- 
scopic section. Both idcer and cancer may cause partial obstruction 
to the pylorus ; with cancer the filling-defect is usually a large one 
and the tumour palpable, but more often cancer leads to a free outflow 
through the pylorus from infiltration of the gastric walls. Spasm is not 
an associated sign of cancer. On the other hand, an inflammatory 
condition, such as ulcer, gives rise to intense spasm ivliich invariably 
causes some degree of pyloric obstruction and consequent delay in 
emptjnng of the stomach. 


4. Syphilis 

Syphilis of the stomach is rare. Tatholo^icaUy it is a gummatous 
infiltration of the submucosa, and the X-ray appearances depend upon 
whether the infiltration is diffuse — causing a small contracted stomach 
— or localised with ulceration of the mucosa — causing the spastic con- 
tractions of an inflammatoty lesion. At times, therefore, the radio- 
logical signs are like those of cancer and at times like ulcer. It follows 
that a lesion showing as an extensive filling-defect or deformity of the 
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gastric outline, but in ■vv’bieh no tumour can be felt, should not be diag- 
nosed hastily as carcinoma -vritbout considering syphilis ; in the same 
n-ay the totally contracted, rigid stomach knonm as “ leather-bottle,” 
or “ linitis plastica,” is either cancer or sypliilis. Also, an hour-glass 
contraction of the stomach in which no ulcer crater can be demon- 
strated, and which does not relax at repeated examinations or following 
nicer treatment, may he due to syphilis of the stomach. 

As elsewhere in the body, so in the stomach, syphilis may assume 
many forms, but the characteristic X-ray signs are : 

(1) General contraction of the stomach ; 

(21 Kigiditij of the stomach tcall ; 

(3) Filling-defects mtliout -palpable tumour ; 

(4) Thickening of the mucous membrane folds ; 

(5) Hour-glass deformity with no ulcer crater. 


5. Tuberculosis 

Tuberculosis of the stomach is a very rare lesion which is only 
foimd when the alimentarj' tract is extensively diseased. Eodio- 
logically it is indistinguishable from syphilis. 


C. Bemgx Tusiour 

Xon-malignant tumour of the stomach is imcoinmon. The X-ray 
sign is a filling-defect in the barium-filled stomach, which is likely to 
be mistaken for cancer owing to the far greater freq^uency of malignant 
tumour. 

The points which help to distingiush a benign from a malignant 
tumour are : 

(1) The outlhie is smooth and the tumour'single, except in poly- 
posis. Cancer shows many irregular projections. 

(2) The gastric outline is normal up to the base of the tumour, so 
that the filling-defect is greater in the lumen than in the wall. 
Cancer is primarily an infi^ltration of the gastric wall. 

A variety of benign tumour called gaatric polyposis shows multiple 
circular filling-defects in the gastric outline of the pyloric end of the 
stomach, or long smooth filling-defects running along the mucous 
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membrane nigm in the fundus of the stomach. These multiple polypi 
are sometimes adenomata and sometimes inflammatory hypertrophy 
such as is seen in mucous membranes in other parts of the body. 


7. Gastro-jejujtal Ulcer 


The stomach after gastro-jejunostomy appears smaller than normal 
because barium passes out freely through the stoma, and the stomach 
never becomes distended. 
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The signs of gastro-jejuiial ulcer are : 

(1) Spastic closure of the stoma ; 

(2) Spastic contraction of the stomach round the stoma and of 

the j^unian below it ; 

(3) Ulcer crater (see fig. 201). 

The positive demonstration of an ulcer crater is direct proof of a 
gaatro-jejunal ulcer, but the technical difficulties are such that no 
crater can be visualised or reproduced on a film in some cases. The 
indirect evidence of gastro-jejunal ulcer is, however, almost as definite 
as direct evidence ; closure of a gastro-jejunostomy stoma and spastic 
contraction of the stomach and jejunum are always secondary to 
inflammation in the stoma, and this inflammation is invariably gastro- 
jejunal ulceration, although the ulcer may still be an erosion without 
visible crater. 
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Extreme infl<amination leads to adhesions between the jejiiimm 
and colon, and a jejvinal nicer may erode and perforate into the colon 
forming a jejuno-colic fistula. 


8. Recurrent Gaecinoma 

Surgical removal of carcinoma of the stomach, is hopeful when the 
tumour is situated in the mobile pyloric end of the stomach and when 
the patient is fortunate enough to come for examination early while 
the growth is small and confined to the stomach. At operation the 
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greater part of the stomach is removed, and X-ray examination sub- 
sequently shows a small vertical portion below the cardia passuig 
directly into the jejimum. 

ReeuTTence oi grmvth occurs in glands or in the suture line of the 
gastrectomy. X-ray examination shows pressure upon the lesser 
curvature from a mass of growth outside the stomach, and irregularity 
both of the stomach and jejunum from invasion of the walls (fig- 740). 
The outlet may be narrowed, but rarely becomes obstructed ; growth 
tends to spread diffusely along the mesentery. 

Recurrent growth is the only complication of the operation for 
partial gastrectomy. 


9. DL.\i>BP.AGiiATic Hernia 

A small part of the cardiac end of the stomach may be found above 
the diaphragm ; this is the congenital form of diaphragmatic henna 
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and is not uncommon ; there may be no symptoms, or there may be 
attacks of colicl^ pain which — from its position — is regarded as cardiac. 
There are usually no symptoms imtil after middle life. 

X-ray examination shows a small gas-bubble above the diaphragm, 
while the herniated portion of the stomach may or may not 
retain barium, and is easily mistaken for the lower end of the 
cesophagus. 



Acquired diaphragmatic hernia is often a chance discovery some 
years after a severe accident. 

The stomach and colon are the abdominal viscera most often found 
in the thorax in acquired hernia. The intra-thoracic portion of the 
stomach is large — at least half of the stomach — unlike that of congenital 
hernia in which the greater part remains in its place below the 
diaphragm. 

Acquired diaphragmatic hernia is immediately recognised with a 
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barium meal or barium enema, but sometimes tlie chest symptoms are 
more marked than the digestive, and a film of the chest shows faint 
shadows in curved lines or little fluid levels which are puzzling in 
diagnosis. 


IQ. CoKQEKTTAL HyPERTRQPRIC StENOSIS QF THE PYLORUS 

This is pyloric obstruction, and the X-ray evidence is that of gross 
delay in emptying of the stomach in an infant in the first few weeks 
of life. llTien barium in milk is given to a normal infant it begins 
to pass out of the stomach almost Immediately, and i.s evacuated in 
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less than three hours. The characteristic X-ray finding in congenital 
hypertrophic stenosis is that little or no barium passes out through the 
pylorus in the first hour, and the greater part remains in the stomach — 
or has been vomited — after three hours. Visualisation of the pylorus 
or of the duodenal cap is not possible in an infant, and the deep peri- 
stalsis — although observed clinically — is not the constant feature in 
an X-ray film of these cases, as is hyperperistalsis in duodenal ohstiue- 
tion of the adult. 


11. PvxoBio Hytertrophy 

Pyloric hypertrophy may occur in adults, but without stenosis or 
any symptoms of obstruction. It is an X-ray finding, and does not 
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present a definite clinical picture. Kirklin and Harris {Proc. Staff Meet. 
Mayo Clinic, p. 644, Vol. vii, 1932), who first described it, stated that 
it was mostly found in the presence of disease of the stomach, duodenum, 
or gall-bladder. 

On the X-ray filni tie pylonc canal appears longer than normal — 
due to the fact that it projects farther into the base of the duodenum. 
This projection causes the sides to overhang so that the duodenal cap 
resembles a spearhead. In addition, the pylorus may be angulated 
instead of a straight canal (fig. 743). 


11. THE DUODENUM 

THE NORMAL DUOUENUII 

The appearance of the duodenum on the X-ray film is the same 
as in textbooks of anatomy. The first inch of the duodenum — 
which is histologically more like the stomach — has a particular radio- 
logical interest, since it holds barium for a few seconds and shows an 
outline like a rounded cone, referred to as the duodenal cap. The pro- 
perty of retaining barium stationary — even for a short period — is foreign 
to the small intestines, and is seen only in the first part of the duodenum 
and in the terminal ileum. 

The duodenal cap has a further interest, both radiologically and 
pathologicaEy, since it is the seat of 90 per cent of duodenal ulcers. 
Constant in its general outline it varies a little in si^e and position with 
the habitus of the patient. Like the stomach it is large and toneless in 
the hyposthenic, but relatively small and business-like in the hypers- 
thenic. In the patient of average build and in the hyposthenic it is 
vertical, in the hypersthenic it lies horizontally or pointing downwards, 
and is situated behind the pyloric end of the stomach (see figs. 716, 
716 and 717). 

The second part of the duodenum passes vertically doumwards 
and the third part crosses the spine obliquely behind the lesser curvature 
to the duodeno-jejimal angle. Barium passes rapidly through the 
duodenum and jejunum, showing only the feathery outline as it is 
caught up in the valvula3 conniventes. Occasionally there is a moment- 
ary pause and occasionally there is retroperistalsis, but these points 
seem to have none but minor significance. True delay is, however, 
pathological. 
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Diseases of the Duodenuji 
1. Duodenitis 

It may sometimes be seen at a screen examination that barium 
does not pause for the customary few moments, but is shot out by 
rapid contraction of the duodenal cap as soon as — or even before— it 
is quite filled. This irritability is sometimes due to irritation from 
outside, c.g. the inflammatory atibesions of cholecystitis ; sometimes 
it is seen in conjunction \vith true gastric inflammation from a bout of 
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alcoholism ; often it is a remote effect associated with a tender appen- 
dix. At operation congestion and actual erosion of the mucous 
membrane of the duodenum has been found, and this state, which we 
regard as duodenitis, may indeed be a forerunner of duodenal ulcer. 


2. Duodenal ulcer 

Kinety per cent of duodenal ulcem occur in the cap, and over 90 
per cent in the first two inches of the duodenum. 

(a) The cardinal sign of duodenal ulcer is constant deformity of out- 
line of the cap, a deformity which — once established — is permanent 
even in the periods of inactivity of the ulcer. The deformity may 



X-BAT DIAGNOSIS 


1509 


assume many forms, but any departure from the normal outline {fig. 
745) indicates disease of the duodenum, which in the great majority of 
cases is duodenal ulcer. The other causes of duodenal deformity are 
adhesions to adjacent viscera — ^usually the gall-bladder — post-operative 
adhesions, tumours pressing from outside, and primary new growth of 
the duodenum. 

The common type of deformity is the spastic incisura cutting into 
the duodenal cap from one or both sides ; the least common is the 
niche projecting from the outline like a gastric ulcer ; chronic ulcers, 
with much induration and signs of obstruction, may show almost total 
obliteration of the cap (fig. 745). 
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(6) Besides the direct signs of duodenal deformity there are certain 
accessory signs : 


(i) Duodenal initahUity ; 

(ii) Excess secretion ; 
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(iii) Delayed emplying ; 

(iv) Enlargement of the stomach ; 

(v) Ilyperperistalsis. 


(i) Duodenal imtalnlity has already been mentioned; in the 
absence of constant deformity it is not a sign of nicer ; it is frequently 
seen in the presence of ulcer and may indicate activity. It is a sign 
winch belongs to the screen examination, the only evidence on 
being that a large series may fail to show a filled cap. 

(li) Excess secretion in the stomach is a sign only appreciated at the 
screen examination. It is seen in duodenal ulcers in conjunction with 
e ot er signs of partial obstruction, but is not pathognomonic of 
o s ruction since it may occur from any general cause leading to gastric 
mertia, e.g. migraine. 


(iii) Delay in emptying of the stomach of over six hours is a sign which 
’e «C€ss secretion— is accessory to duodenal ulcer with partial 
Obstruction, but as a sign is governed by the same limitations, 

k 0 / the stomach is a sequel to slow progressive 

0 s c ion to the outflow, and as such is an accessory in the diagnosis 
of duodenal ulcer. In the same way — 


(v) ypeTperislal^s occurs from any progressive obstruction, and 
s mos c aracteristicaliy seen in duodenal ulcer. The waves are 
ceper an more frequent, so that as many as four waves can be seen 
passing through the stomach at the same time (fig. 74G). 


3. New GRowras of the duodenum 
Benign tumours of the duodenum — leiomyomas, fibro-adenomas, 
sraangiomas-may be found in any part of the duodenum, but they , 
fi f e lihely to be overlooked unless they occur in the 

s part of the duodenum, or unless they become large enough to cause 
s nic ion. The smooth filling-defect in the lumen of the duodenum 
IS sunJiir to that o£ the benign tumour of the stomach. 

nmary cancer of the duodenum is also rare : it arises more often 
m e ampulla of Vater than from the mucous membrane of the 
fi f jaundice is an early symptom. AVhen occurring in the 

rs pa of the duodenum cancer causes deformity and later obstruc- 
lon, so that It is likely to be mistaken for duodenal ulcer— the much 
commoner lesion giving rise to similar X-ray signs. 
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4. Diverticula 

Diverticula are found in each part of the duodenum, but they 
differ in character and appearance in the three parts ; 


(a) From the first part — the duodenal cap — ^true diverticula are 
uncommon ; false or apparent diverticula are found when the 
duodenal cap is grossly distorted by the scarring of a duodenal 
ulcer cutting off a comer of the cap of rounded outline and 
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narrow neck (see fig. 68). These are distinguished histologically 
by the fact that there is muscle in the walls, and radiologically 
because they do not retain barium after the meal has passed 
by. 

True diverticula do, however, occur and are seen in the 
absence of duodenal ulcer. Such a diverticulum projects from 
the duodenal cap with rounded outline similar to that of 
diverticula elsewhere ; it is incapable of contraction, and 
retains barium for some hours after the stomach is empty of 
the meal (see fig. 69). 

(6) Frojn the second part. This is the commonest situation for 
duodenal diverticula, and they mostly project from the medial 
aspect in the region of the ampulla of Vater (see fig. 70). They 


2 POST-GRADUATE SURGERY 

are tnie diverticula and retain barium for several hours. Clinic- 
ally they give rise to a flatulent dyspepsia, vrith occasional pain- 
ful attacks, probably due to fermentation and inflammation 
■\vithm the iverticidum. Therefore patients are often sent 
for X-ray examination with the provisional diagnosis of chole- 
cystitis. 

(c) From the third part. Diverticula occur also from the third 
part ; they are usually small, often multiple, and are found 
not only in the third part of the duodenum but scattered 
throughout the length of the small intestines. 


5. Obstruction 

(a) Ofistructfoji in the first -part of the duodenum is most commonly 
due to the scarring and contraction of a chronic duodenal ulcer ; very 
rarely it may be due to a primary new growth. 

The screen examination shows an enlarged stomach full of secretion 
and food, and this should be emptied "with a stomach tube and the 
stomach washed out daily for a week before it is X-rayed agam. At 
the re-examination, it may be possible to force barium through the 
pylorus and duodenum, and to show both on screen and films that the 
gastric side of the pyloric canal is normal and the duodenal cap totally 
deformed with only a small channel running through it. 

In films taken at intervals the large stomach is seen, at first with 
deep waves of peristalsis, or hyperperistalsis, trying to force the 
stomach contents past the obstruction, and later as a toneless sac in 
a state of inertia — ^having given up the hopeless struggle (fig. 747). 

(6) Obstruction in the second part of the duodenum is rare, and is due 
either to primary new growth of the duodenum, or is secondary to 
gro\vth in the head of the pancreas. Since this is a more rapidly 
progressive form of obstruction the stomach is less dilated, hyper- 
peristalsis is marked, inertia is not a feature, and the duodenum is 
dilated up to the point of obstruction. 

(c) Obstruction in the third part of the duodenum. This is almost 
always due to the pressure of enlarged glands in the root of the mesen- 
tery, the cause of the enlargement being tuberculosis, carcinoma, or 
lymphadenoma. Obstruction is never complete, but the appearance 
of the duodenum filled out with barium — like the stomach — 
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striking one, wliich contrasts with its normal feathery outline ; 
the passage of barium through the small intestines is normally so rapid 
that little more is seen than the barium which is caught up in the folds 
of the Yalvulse conniventes. 


6. Duodenai. delay 

Apart from mechanical obstruction there is delay which occurs in 
the duodenum, and is a reflex inhibition from peritoneal irritation in 
some portion of the alimentary tract below the duodenum. 

It is found in tuberculous peritonitis, and in small intestine obstruc- 
tion with peritoneal irritation or peritonitis. 

X-ray examination may show excess secretion in the stomach — 
but a normal stomach and duodenum ; barium does not, however, 
clear readily from the duodenum, and although the duodenum does 
not become outlined as in partial obstruction, a Httle pool is apt to 
collect in the third part, showing that the normal peristakis which 
allows no such thing is partially or temporarily inhibited. 

Retroperistalsis is also seen in the screen examination, a column 
of barium being carried up the second and into the first part of the 
duodenum, from which it falls back into the stomach. This act of 
retroperistalsis, which may be seen in the presence of mechanical or 
reflex duodenal obstruction, is not of itself a sign of importance, 
smee it is quite often encountered in routine examinations of the 
stomach and duodenum, and has no pathological significance. 


III. ILEUM AND JEJUNUM 

The passage of barium is so rapid along the small intestines that they 
are not outlined — only indicated by the temporary delay of barium in 
the valvulae conniventes. It is, therefore, extremely hard to diagnose 
any lesion of the small intestines, and it is perhaps fortunate that those 
lesions are few in number and low in frequency. 

The most important as well as the commonest lesion is acute 
obstruction, and as this is a siugical emergency it is rarely X-rayed. 
Chronic intussusception can he X-rayed and the point of obstruction 
determined : when the small intestine is intussuscepted into the colon, 
the papilla-Iite head of the advanemg small intestine can be outlined 
^7 a barium enema, which also shows the length to which it has reached. 

VOL. I. — 3 c • 
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In the diagnosis of disease of the small intestines vre are guided 
almost entirely by alteration in the normal rapid rate of travel. 

As soon as barium has left the stomach it pursues a steady course 
through the twenty-three feet of small intestines and does not pause 
until it reaches the last twelve inches or so of the ileum. AVithin an 
hour of taking barium it may be seen passing into the caecum. The 
rate of travel varies a little in different individnala and under difieieut 
conditions ; there is a compensatory neuro-jnuscular balance between 
the stomach and the small intestines ; the stomach empties readily 
when the small intestines are in a state to receive the contents, and the 
introduction of food into the stomach accelerates the passage out of 
the terminal ileum into the colon. 

As in duodenal delay the causes of delay in the passage of barium 
through the small intestines and into the emeum are peritoneal irrita- 
tion causing reflex inhibition of peristalsis, and obstruction due to 
intussusception, new growth, or foreign body. 

Acute peritonitis is not often X-rayed. The causes of chronic 
peritonitis, which give rise to reflex inhibition of peristalsis and con- 
sequent delay in the passage of barium through the small intestines, 
are tuberculosis and diffuse secondary carcinoma, such as is seen from 
the rupture of a malignant ovarian cyst. 

In. these cases barium may be found in the small intestines twelve 
hours after it has left the stomach ; in tuberculosis it is usually in the 
terminal part of the ileum, and this Avith the c®cum is tender to 
palpation. 


OBSTRUCTION 

Partial obstruction may occur in some cases from intussusception, 
from primary and secondary new growth, from compression by a band 
oi adhesions, and rarely from a large gall-stone which has ulcerated 
into the duodenum and cannot get past the ilco-csecal opening.- 

The X-ray evidence of obstruction is : 

The coils of small intestine 

(1) become and remain filled vrith barium ; 

(2) are dilated ; and 

(3) are distended with gas and show pools of secretion with 
fluid levels. Further 

(4) there is delay in the passage of barium into the colon. 

In the normal subject a laige film of the abdomen taken an hour or 
two after a barium meal shows barium scattered through the small 
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mtestines : in the jejunum the appearance is feathery, and in the lower 
parts of the ileum this feathery look becomes lost as the valvuls 
conniventes become smaller. But the appearance is never the same in 
films taken at ten-minute intervals ; barium is continually moving 
forwards, and it is mere chance if any loop of jejunum or upper ileum 
appears the same in successive films ; in the last few feet of the ileum 
— situated in the pelvis and right iliac fossa — there is physiological 
delay as the barium passes slowly into the cmcum, and this part of the 
intestine is continuously filled and shows a narrow hunen of diameter 
not greater than three-quarters of an inch with no valvulse conniventes. 

In obstruction, coils of small intestine become greatly dilated and 
filled with barium so that the valvulae conniventes are obscured. As 
a rule one or two coils become thus filled and remain filled at successive 
examinations in a manner which is foreign to normal intestines. Such 
distended coils do not necessarily indicate the point of obstruction, but 
barimn may be prevented by gas distension or by inhibition of peri- 
stalsis from proceeding further. Other coils of intestine may show no 
barium but pools of secretion in coils of gas-distended intestine. 

In these cases of partial obstruction the further progress of the 
barium meal is often interrupted by vomiting ; barium which is not 
vomited is still foimd in the small intestines after twelve and twenty- 
four hours. 


IV, THE APPENDIX 

In X-ray work as in every other branch of medical diagnosis, we 
have to learn and recognise the normal before we can know that any 
appearance or aggregate of signs denotes pathology. 

For the appendix this is not possible. BUstologically, every appendix 
removed shows greater or le^er evidence of disease, and therefore 
every conceivable X-ray appearance of the appendix has at some time 
been adduced as evidence of disease, and confirmed histologically. 
The diagnosis of “ chronic appendix ” on any grounds whatever can 
never be wrong. 

In addition to this there axe pecuKar difficulties in the radiology 
of the appendix, difficulties attributable to its physiology, and which 
render the distinction between physiology and pathology impossible 
to make on X-ray evidence in certain cases. 

(a) Filling and emptying. It is a physical platitude that a blind 
diverticulum cannot be filled unless it is first cleared of its existing 
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contents, and vre do not yet know what controls the filling and empty- 
ing of the appendix. About 50 per cent of appendices show some 
degree of filling with barium at one examination — which points to 
even chances. 

Further, we know that the appendix has a certain penchant for 
metals and insoluble bodies, and if it is fortunate enough to catch 
them as they pass it will retain them for days or even weeks. Pieces 
of metal ingested with the food and bristles of tooth brushes were, 
indeed, once thought to be tbe cause of appendicitis. In the shooting 
season lead shot in the appendix are frequently seen in patients 
X-rayed for some other condition ; sometimes they remain for weeks, 
sometimes they are turned out in a few days. Repeated purgatives 
tend to empty the appendix, but a single purgative is not necessarily 
effective. 

Inflammation is tbe most powerful and constant factor in emptying 
the appendix. An appendix which fills with barium and empties 
again in a few hours is invariably tender and is almost certainly 
inflamed. 

From the above it will be seen that tbe filling of the appendix with 
barium is probably governed more by chance than anything, and that 
failure to is more often obedience to a physical law than to oblitera- 
tion of the lumen. Some obscr\'ers use three successive barium meals 
preceded by puigativcs *, this undoubtedly increases the chances of 
filling, but failure after an arbitrary number of attempts cannot be 
regarded as proof of organic stenosis. 

Over-distension of the caecum by barium enema will often result 
in filling of the appendix within the succeeding twenty-four hours ; it 
IS interesting to note that the appendix does not usually fill at once 
with a barium enema, but some process of emptying occurs after the 
enema is evacuated and so allows entry of the barium. 

The emptying of barium from the appendix is another uncertain 
action ; sometimes it passes out within a few days, hut often the 
appendix remains partly filled for many days. It seems to be the 
normal function of the appendix to retain heavy metals, and there is 
no good e^ddence to shmv that slow emptying is pathological. 

Like the rest of the colon the appendix has the power of 
absorption, and barium shows concentration and segmentation after 
twenty-four or forty-eight hours. 

(&) Outline. Occasionally an appendix shows a smooth unbroken 
outline of barium from base to tip, but more often it is broken up and 
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partly irregular, clue no doubt to faeces. Sometimes circular filling- 
defects in the lumen — constant at repeated jexaminations — vindicate 
faecoliths. Some appendices are curled and some are straight, or they 
may be sharply angulated or fixed at the tip ; angulations and points 
of fixation indicate adhesions from past infiammation, 

(c) Position. The appendix is most often dependent from the 
cfficum or pointing inwards, hut it may be retro-colic or ante-colic ; 
occasionally the crecum also is ante-coUc — flexed in front of the ascend- 
ing colon — and the appendix lies under the liver. 


LI 

y 


V 

U 

■i 


fiy- "348 — ViJtiAjwjs jwsmoss *rrz»BM'>cts or TUt Arrannx. 1. The 

CoamoH Posmos. 2. ArPEmix cctklkd itsEir. 3. Seoiti^tsd 

4. The Apte couc Cxoux with the eos axwuc roamoK wr 
Armon. 6. Rktbo czcAt AprssDix 6. Avre c/ECit A?rEXDix. 
[From Ball't " X-ray InUrjtTtlalion.'') 


(d) Mobility. The long straight appendix hanging down towards 
the pelvis is freely mobile. It is usually hard to demonstrate 
mobility in the curly appendix — which is also a difficult one to fill. The 
retro-colic and ante-CK)lic appendices cannot he shifted from their 
positions. 

(e) Tenderness. This is perhaps the most important — almost the 
only certain— point in diagnosis of the pathological appendix. An 
appendix which can be seen, rolled under the finger and shown to be 
locally tender to pressure, is an inflamed appendix. YTiether such 
•nflammation is a primary’’ appendicitis, or whether it is due to a spread- 
ing infection such as tubo-ovarian inflammation or tuberculosis 
involving the mesentery and caecum, cannot easily be determined. 
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SUilMARY 

There are no certain signs by which we can differentiate between 
the normal and the abnormal appendix, but tenderness localised to the 
appendix, supported perhaps by filling-defects due to fsecoliths or by 
evidence of adhesions, justifies a diagnosis of appendicitis. 

Further, an appendix which empties rapidly and is locally tender 
to pressure is an inflamed appendix. 


V. THE COLON 

The colon can be examined with a follow-through meal, or by 
arium enema or both. The only information obtained from the 
0 low-through meal is that of motility, and even this is unreliable 
since movement along the large intestine is almost entirely dependent 
on defaecation ; defalcation may fail to happen at 24 hours even in 
those of regular habits, and barium retained in the colon up to 48 hours 
IS likely to pack hard and become constipating — requiring a considerable 
purgative or an enema to remove it. Thus a follow-through examina- 
tion may show a different motility in the same patient on different 
occasions. 

For the determination of organic disease e.xamination should be 
y arium enema ; a thin suspension of barium sulphate is run into 
t e colon by gravity through a self-retaining enema nozzle, and the 
flow j watched under the fluorescent screen and the colon palpated 
as It hlls--with the patient in different positions. This method reduces 
the error in diagnosis of disease of the colon to the lowest possible 
minimum. 


NORMAL COLON 

The normal colon is filled with 1 J to 2 pints of fluid. The diameter 
o e CO on is greatest at the caecum and diminishes progressively to 
e return where it is again larger. The normal flexures are those 
described in anatomy, but there are often small secondary flexures ; 
these are all examined in turn by rotating the patient into different 
positions as the colon fills. AU these flexures are exaggerated in 
pa s o the hj’posthenic habitus (visceroptosis), and are least 
marked— the angles being widest^in patients of hypersthenic build. 
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In films these flexures show overlap, and if disease is found at 
screen examination films are taken in such oblique positions as are 
necessary to demonstrate it ; otherwise it is not necessary to record 
each of the many flexures. 

Haustrations are most marked in the transverse colon, less in the 
cfficum, descending colon and sigmoid, and are absent in the rectum. 

The ileo-csecal valve is no sort of valve in the mechanical sense ; 
m the majority of normal colons barium passes into the ileum — some- 
times a little, sometimes freely — and this backflow seems to depend 
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more on the fluid contents of the ileum than on the state of the valve. 
If food has been taken five or six hours previously barium is less likely 
to pass back through the ileo-csecal valve than if the patient is examined 
fasting. 

Emptying of the colon. Little can be interpreted from the quantity 
of barium retained in the colon in a film taken after evacuation of the 
enema ; emptying seems to depend a great deal on the psychology and 
temperament of the patient ; really good physiological emptying with 
uniform contraction of the lumen of the bowel does not always occur, 
und many apparently normal colons retain a great deal of the enema 
after evacuation. 
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PATHOLOGICAL CONDITIONS OF THE COLON 

(A) Inflammatory Diseases 

1. Ulcerative colitis. 

2. Tuberculous colitis. 

3. Actinomycosis. 

4. Diverticulitis. 


1 . UlcERATR'E COLITIS 

The colon of ulcerative colitis has a thickened and comparatively 
rigid wall and a narrowed lumen. It outlines rapidly with a barium 
enema, is incapable of distension, and is filled with a small quantity 
of fluid-— often less than a pint. 

AVhen filled the colon is distinctive because of its small size and 
Mnoi\^ lumen free of haustrations j it has a ribbon-like appearance. 

ere is a general contraction so that all the flexures are smaller and 
the total length of the colon appears less (fig. 760). 

This is vrhen the whole colon is affected and the disease has existed 
for some time. In earlier cases the distal parts of the colon show these 
changes and the proximal half appears xadiologically normal ; the 
rectum and sigmoid arc always the parts most affected in ulcerative 
CO itis and bacillary dysente^’, and the inflammation spreads pro- 
gressively upwards ; in ammbic dysentery and tuberculous colitis the 
ememn is most afiected and the disease spreads downwards. 

In chronic ulcerative colitis the mucous membrane becomes under- 
ume , arge pieces are shed, and islands of inflamed mucous membrane 
like polypi remain surrounded by snbmncosa. This polypoid appear- 
‘kmonstrated on films by using a thin emulsion of bariimi, 
w- 1 V - colon with air after evacuation — the technique of 

tottn and ’n’-eber {Staff Meet. Mayo CKnic, Vol. v. No. 46, 1920). 
Hitli healing, fibrosis and contractions may distort the lumen and 
produce irregularities of contour, but actual obstruction does not 
occur. 


2. Tuberculous colitis 

^ Thjs differs from ulcerative colitis in that it affects the cscuni 
primarily, and only in severe cases spreads down to involve the'greater 
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part of the colon. The other inflammatory diseases involving the 
csecum are appendicitis, amcehic dysentery, and actmomycosis ; the 
differential diagnosis can only be made by correlating all the available 
evidence — climcal, bacteriological, radiological, and finally surgical 
and microscopical. 

From the X-ray examinations little more than circumstantial 
evidence can be obtained except in the very advanced cases. Barium 
meal shows no delay through the small intestines, but there is tender- 
ness to palpation of the terminal ileum and caecum, and the lumen 
may be irregular in outline suggesting spasticity. Barium enema also 
shows tenderness of the caecum, and the outline may be normal under 
distension, or may show rigidity and palpable thickening and ulti- 
mately contraction. In cases not so far advanced, spasticity may be 
the only abnormal sign, and it is manifested by intermittent con- 
tractions of the c£ecum, so that the barium performs a constant ebb and 
flow under screen observation. Passage of barium into the ileum may 
or may not occur, but in any case it has no significance. As a rule the 
appendix does nob fill, and this combined with tenderness of the 
cfficum makes the diagnosis of appendicitis almost inevitable on 
the basis of probability. 


3. ACTINOMyCOSIS 

This uncommon specific inflammation gives an X-ray picture 
similar to tuberculosis, but rigidity of the emeum is usually marked 
and the thickening palpable. It closely simulates carcinoma of the 
csecum. 


4. Diverticulitis 

Multiple diverticula of the colon are found quite often in patients 
over sixty, and occasionally as a surprise finding in patients considerably 
younger. They are projections of the bowel lining through the muscular 
coat, are always most marked in the sigmoid, but may occur through 
the whole length of the mobile parts of the colon. Diverticula are not 
necessarily associated with inflammation, and conversely there may be 
marked spastic contraction of the sigmoid with no demonstrable 
diverticula. Words and terms such as diverticulosis ” and the 
pre-diverticular stage of diverticulitis ” have been coined to express 
these phases. 

Diverticula arise only from the mobile parts of the colon, not 
from the rectum ; they occur mostly on the side of the colon away 
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from the mesentery and often project into the appendices epiploic®. 
■ftTien the colon is filled with a barium enema, diverticula are seen as 
rounded projections from the lumen ; sometimes they are small, 
sometimes large, and as noted above they may be associated with 
very marked spasm, while at other times there may be little or none 
(fig. 751). 

The evidence of spasm of the colon is contraction of the circular 
muscle-fibres so that the affected area has an appearance something 
like the teeth of a saw ; the lumen is narrowed, and the tooth-like 
projections radiate from the centre. At the point of some or all of these 
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projections, round diverticula may be seen (fig. 762). This spastic 
contraction in the presence of diverticula of the colon is evidence of 
inflammation, i.e. diverticulitis ; the affected area is tender to palpation, 
and thickening of the bowel wall can be appreciated in thin patients. 
Inflammation in the diverticula leads to oedema of the mucous mem- 
brane of the colon with narrowing of the lumen ; often there is 
pericolitis, and occasionally diverticula of the sigmoid become adherent 
to the bladder. Perforation into the bladder has been reported. 

The X-ray finding of a filling-defect with partial or even complete 
obstruction is similar to that of carcinoma of the colon. In the differ- 
ential diagnosis the clinical evidence must be taken in conjunction with 
the radiological. 
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Diverticulitis is an inflammatoxy disease ; the patient is ill with 
septic fever, the leucocytes are increased, hut there is no loss of weight, 
and rarely is the passage of hlood or mucus indicative of diverticulitis. 
On the X-ray side the finding of multiple diverticula in relation to a 
gross iiUing-delect suggests that the cause is indamniafory, but it must 
be added that a certain percentage of carcinomata begin in an area of 
diverticula. The filling-defect of carcinoma is that of an irregular 
constriction, and the saw-edge tj'pe of contraction is not that of 
carcinoma ; besides, spasm is not an associated feature of new gro^rth. 
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^Vhereas the finding of diverticula in relation to a filling-defect is 
suggestive of diverticulitis, the absence of diverticula is suggestive of new 
groviib, provided that spasm and pressure from outside can be excluded. 

In recording the screen findings of a barium enema films are taken 
■^th the patient in that position which best demonstrated the lesion ; 
since the colon curves about the abdomen in three dimensions of space, 
the best position for radiography varies with the habitus of the patient 
and the nature of the disease. 


(B) New Growths 

1. Benign tumours. These are uncommon in the colon as elsewhere 
m the alimentary tract, but the incidence is higher in the colon than 
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in other parts because polypus of the rectum is not so infrequent, and 
because the mucous polypi residual from ulcerative colitis are often 
classed as new growth. 

Polypus of the rectum is diagnosed by digital examination or hy 
proctoscope. In any case it is very unlikely that the single small 
polypus will he seen by X-ray examination ; it is not so difficult to 
recognise the diffuse infiammatoiy type of polyposis ; the mucotis 
membrane pattern becomes a honeycomb pattern which can be seen 
by using a dilute emulsion of barium, by compressing the bowel in 
those areas where compression can be suitably applied, or by filling 
the colon uith air after e'^acuation of the barium enema. 
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Papillomata are also found in the colon. When small they produce 
a somewhat inconstant filling-defect in the lumen of the bowel which 
is easily mistaken for iseces; the fixed position at re-exaroination 
after repeated lavage establishes the organic nature of the filling- 
defect, but the differential diagnosis from malignant disease is difficult ; 
besides, these papillomata may become malignant. 

2. Malignant tumoxir. Carcinoma may arise from the epithelium of 
the colon in any part, but docs, in fact, arise most commonly iu the 
rectum or sigmoid. 

The cardinal sign of carcinoma is the constant filling-defect in the 
bowel lumen ; this filling-defect is fixed in form, irregular in outline, 
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and has not the regular sa-w-edge outline of spasm (fig. 764). YTien a 
filling-defect of this nature can be identified at screen examination 
with a palpable tumour, the diagnosis is almost certainly carcinoma. 
In some cases there is partial obstruction with dilatation of the bowel 
above and a palpable accumulation of fajces, at other times there is 
complete obstruction to the enema ; the rectum and bowel below the 
obstruction dilate until the patient is no longer able to bear the dis- 
tension, but no barium passes through the obstruction. The obstruc- 
tion is, however, only apparent, the upward thrust of the enema 
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causing the projections of growth to act as a valve and to close up 
the lumen ; these cases are not usually obstructed completely to the 
downward flow of fajces. 

In differentiating between the filling-defect of carcinoma and 
other filling-defects the important points are the constant shape 
of the deformity and its identity with a palpable tumour. Fseces and 
gas Cause filling-defects, but they are inconstant in form and absent at 
re-examination after a purgative. Spasm and the irregularities of 
diverticula and diverticulitis have already been referred to. Inflam- 
matory hypertrophy causing a recognisable filling-defect and even 
palpable thickening may occur in tuberculosis and actinomycosis ; 
both these diseases are most frequently located in the ceecum and 
ascending colon, and the similarity to new growth may be such that 





1526 POST-GRADUATE SURGERY 

tbe diagnosis cannot be established on X-ray evidence alone. Both 
tuberculosis and actinomycosis are low febrile illnesses, and the symp- 
toms in the colon are rather those of irritation and rapid passage of 
fsHjes than of obstruction. At the X-ray examination the filling-defect 
is more extensive and the palpable thickening less than a carcinoma of 
the same magmtude, and the cajcum is tender to palpation. Healed 
dysentery may produce irregular contractions of the bowel lumen; 
there is no obstruction in these cases, the filling-defects are 
multiple, and the lumen of the colon throughout is narrower than 
normal. 

Apparent filling-defects can also be produced by pressure on the 
colon from outside ; sharp bends in tbe colon and the pressure from the 
ribs or the brim of the pelvis in thin patients express barium from an 
area of the colon ; tumours of the spleen, stomach, or kidneys — and in 
women tumours of the utenis and ovary — may press upon and flatten 
the colon, but the extra-colic nature of these filling-defects is recognised 
by palpation under the screen. 


(C) Congenital Abnormalities 

1. jiIega<xlon. Various degrees of large colon are met with. The 
commonest is the largo sigmoid loop, a loop capable of enormous dis- 
tension reaching to tbe splenic flexure, but also retaining the power of 
contraction when the bowels are emptied. Or the whole colon may 
show an unusually large diameter, which distends readily, shows poor 
tone, and little disposition to contract at evacuation. Such cases are 
often diagnosed clinically in children who are pot-bellied and con- 
stipated, and are called Hirschspnmg’s “disease." Barium enema 

istends and fills the colon so that the abdominal cavity is almost 
entirely obscured by the barium shadow. Adult patients may retain 
t ee pints of fluid without discomfort. After evacuation a certain 
quantity of barium runs out by gravity, but re-examination shows 
that a large quantity is still retained and the colon shows little of that 
contraction which drives out the fluid contents in normal subjects. 

2. Left-sided colon. The colon may lie entirely on the left side of the 
abdomen and the small intestines on the right side. It is a congenital 
anomaly and is usually a chance finding, since of itself it gives rise to 
no symptoms. The duodenum in. these cases retains its mesentery aad 
IS mobile. 
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3. Transposition of viscera. This is another congenital anomaly 
which does not produce symptoms. It is recognised clinically by the 
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fact that the liver and spleen and the thoracic viscera are transposed. 
X-ray examination shows the abdominal viscera to be an exact mirror 
image of the normal. 


VI. THE GALL-BLADDER 

The density of the gall-bladder is such that it does not throw a 
recognisable shadow. When thickened by chronic cholecystitis or 
distended the rounded fundus can sometimes be seen below the liver, 
and when adherent to the duodenum the concave imprint of the fundus 
of the gall-bladder in the barium-filled duodenal cap is seen. Rarely 
the gall-bladder walls become calcified, or gall-stones contain calcium 
in such concentration that they can be recognised ; these amount to 
less than 5 per cent of all gall-stones. 


CHOLECYSTOGRAPHY 

The gall-bladder can be outlined by administering a halogen- 
containing chemical by mouth or intravenously. This chemical, which 
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M-as discovered by Graham and Cole {Journ. Am. Med. Assn., p. 613, 
1924), is excreted through the liver into the gall-bladder and throws 
a shadow of relative opacity. 

The oral method is the method of choice, but when no shadow is 
obtained the examination must be repeated intravenously, since it is 
uncertain whether the dye has failed to enter the gall-bladder because 
of organic disease, or whether it has not been absorbed from the alimen- 
tary canal. Failure to obtain a shadow is often a technical one — the 
patient lias not followed directions, or films have not been taken in 
such a way, or are not of such quality, as to reveal the gall-bladder 
shadow — but when the technical side is correct and no shadow is 
obtained, both from oral and intravenous administration, the indication 
is in the absence of jaundice or severe liver disease — that the cptic 
duct is obstructed, or the gall-bladder so filled with stones that 
insufiScient dye can enter to throw a shadow. Sometimes in patients 
with idsceroptosis an atonic gall-bladder does not empty well before 
the dye is administered, and therefore a very faint and diluted shadow 
is obtained, or perhaps no shadow is seen at all by the oral method. 
This is overcome by repeating the test intravenously, when a shadow 
— although faint — is obtained. 

(^olecyatography tells the size, shape, position, and mobility with 
respiration of the gall-bladder, and its functional capacity indicated h 7 
filling and emptying — which also implies patency of the ducts. Uniform 
contraction after a meal shows that the walls are normal. 

It is an accurate and valuable test of the functional efficiency of 
the gall-bladder and ducts ; by cholecystography the pathological 
gall-bladder is distinguished from the normal and in most cases the 
nature of the pathology is determined. 

But the accuracy and value are relative to the conditions imder 
w hich the examination is made. They are highest where the examina- 
tion is made by or imder the supervision of a radiologist, because he 
will not he satisfied until the normal or pathological condition of the 
gall-bladder is clearly demonstrated. The accuracy becomes pro- 
gressively less when radiography is carried out according to a fixed 
techmque and time-table, as may happen in a hospital X-ray depart- 
ment ; and if in addition the technical W'brk is had, cholecystography 
cannot be rated as high as clinical examination and is not worth the 
extra expense. 

The details of a dmini stration of the dye axe as important as the 
ra ographic precision, since X-ray work, however good, cannot show 
a shadow when little or no dye has leached the gall-bladder. In order 
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to obtain good filling the gall-bladder should be empty and passively 
relaxed during the hours the dye is being excreted from the liver. 
^Ve have learned from cholecystography that the -way to empty the 
gall-bladder is by eating, and so the patient is directed to take a large 
mixed meal. After the meal the patient drinks the dye and goes to 
bed, taking nothing more before the X-ray examination the following 
morning. 

To keep the gall-bladder relaxed vagal irritation must be avoided, 
and for this reason the patient is directed not to take a purgative or 
any medicine for two days before the examination ; violent diarrhcea 
more than anything else reduces the chance of a good filling — possibly 
because the gall-hladder takes part in the general contraction of 
imstriped muscle ; conversely, vomiting does not prevent gall-bladder 
filling provided that the dye is retained long enough for some to be 
absorbed ; a good shadow can be obtained though the dye is vomited 
after ten minutes. Many patients experience nausea after drinking acid 
tetraiodophenolphthalein, and this is probably helpful in keeping the 
gall-bladder at rest ; such patients mostly show good shadows. 



THE NOKIIAL GALI/-BLAI)DER SHADOW 
In size, shape and position the normal gall-bladder varies, just as 
do the other abdominal viscera, according to the habitus of the patient. 
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In the individual of li 3 rperstliemc habitus the gall-bladder is high, 
relatively small, and projecting little below the liver ; owing to the 
upward pressure of the colon and abdominal fat the fundus of the gall- 
bladder pomts forwards and sometimes so directly forwards that the 
shadow is superimposed on itself and foreshortened (fig. 758). 

In the h}^osthenic patient the gall-bladder is long and pendulous, 
near the mid-line, with the fundus reaching perhaps into the pelvis 
(fig. 760). Like the other abdominal viscera containing muscle-fibres 
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the gall-bladder in these patients is of poor tone and the dye pools in 
the fundus ; after food it shows concentration and poor but uniform con- 
traction, so tbat the sides and neck of the gall-bladder may be outlined. 

In the average patient the gall-bladder is seen as a pear-shaped 
shadow projecting an inch or two below the liver margin, and lying 
two or three inches from the spine in the right mid-abdomen. Its 
respiratory excursion is that of the diaphragm and liver, and the fundus 
IS the lowest point. A gall-bladder may be displaced so that the fundus 
points a little outw’ards, especially in fat patients, but when it points 
inwards it is d^a^vn there by adhesions. 

Fillhig and emptying indicates the health and functional activity 
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of the gall-bladder. Filling shoe’s that the cystic duct is patent and 
that the gall-bladder has potential space and is not so filled with stones 
that no dye or bile can enter ; it also implies that the common bile- 
duct is patent since no dye would pass into an over-distended organ. 
Emftying confirms that the ducts are patent, but — most important of 
all — shows the state of the gall-bladder walls. The liealthy gall-bladder 
contracts uniformly and shows a clear outline surrounding a greatly 
diminished volume (fig. 761), whereas the rigid walls of chrome chole- 
cystitis are miable to contract at all, a certain amount of bile passes 
out — perhaps by siphonage — and the shadow is fainter, but there is no 
contraction of the walls. 

Failure to fU. Whereas filling shows patency of the ducts and 
potential space in the gall-bladder, faiUue to fill implies obstruction of 
the cystic duct or a gall-bladder full of stones, provided that absorption 
failure has been ruled out by intravenous injection, and that the 
functions of the liver are not seriously deranged. In jaimdice obstruct- 
ing the smaller bile-capillaries or the hepatic and cystic ducts, little or 
no dye can teach the gall-bladder, and in obstruction of the common 
duct no bile can leave it. Apart from this the liver must be seriously 
diseased and the patient gravely ill to prevent dye passing through the 
liver ; multiple metastases of carcinoma do not necessarily preclude a 
filling of the gall-bladder. 

Concentration. Often the dye appears more concentrated in the 
smaller volume of the contracted gall-bladder, whereas the shadow in 
the imcontracted gall-bladder of cholecystitis is always fainter after 
food. Although coucentration is a property of the normal gall-bladder, 
any visible increase in density probably results from tonic contraction 
emphasising the shadow, since the amount of concentration which 
can occur in the few hours of observation must be small to appre- 
ciate in terms of radiographic density. As a test of the absorptive 
properties of the mucous membrane of the gall-bladder, therefore, we 
should not interpret too much from cholecj'stography. 

The outline of the normal gall-bladder is clearly defined and describes 
an unbroken curve down the sides and round the fundus and fades 
away towards the neck j irregularities in this line are usually due to 
adhesions ox to cholecystitis with thickening and deformity of the walls, 
but a certain amount of distortion can also be produced by pressure in 
thin patients, such distortion being easily recognised and not constant 
in films taken in difierent positions. 
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The density is uniform except where overlapped by the shadows of 
siuTOunding structures of imequal density, and it is the object of 
radiography to project the gall-bladder so clear of overlapping shadows 
that the integrity of form and density is beyond doubt. The density 
appears to be about that of ground glass, filling-defects due to non- 
opaque calculi are seen as dark circular areas, and gas in superimposed 
bowel is somewhat similar. 


STRUCTUBES WHICH CONFUSE THE GALL-BLADDER OUTLINE 

The adjacent stnictures which have to be recognised and thrown 
clear of the gall-bladder shadow by suitable radiographic technique 
are : 


(1) Hepatic flexure of the colon. This always contains some gas, 
and can be very troublesome in the hjTpersthenic patient in whom 
the gall-bladder is pressed upw'ards by a distended colon, or in the 
hyposthenic in whom the gall-bladder lies to the inner side of the 
hepatic flexure. However, the gall-bladder bears a constant anatomical 
relation to the colon, namely, that the lundus oi the gall-bladder lies 
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somewhat anterior. These structures can he thrown clear of one 
another hj a left anterior oblique \new, or in extreme hyposthenic 
patients by a lateral. 

(2) Gas in (he duodenum, when it occurs, is often in the form of a 
small chain, and has a resemblance to the filling-defects of non-opaque 
calculi ; confusion would only arise if a single film were taken, as filma 
taken in different positions show the transient nature of these shadows. 

(3) Overlapping shadows of hones. The vertebno with their trans- 
verse processes, the lower ribs and calcified costal cartilage, and the 
ilium in extreme visceroptosis may overlap the gall-bladder shadow 
in the different positions in which it may lie. They can be separated 
from one another by films in the oblique position or in different phases 
of respiration ; a thinly filled gall-bladder lying somewhat centrally 
over the spine may be almost invisible until an oblique position is used. 

(4) Calcifications in other organs, etc. A single calculus in the 
pelvis of the right kidney, calcified mesenteric or lumbar glands, 
warts, plaster strapping, clothes, or other objects on the sldn— all of 
these throw shadow's which may interfere with interpretation if they 
happen to be projected into the gall-bladder shadow. As in the other 
e^mples of overlapping shadows, they can mostly be differentiated by 
obhque views or films in different phases of respiration, but in any case 
m which the shadows He close together and cause real difficulty in 
diagnosis the same principle of technique applies as in all X-ray work, 
i.e. two films at right angles — a postero-anterior and a lateral. 


PATHOLOGICAL COKDITIONS OP THE GALL-BLADDER 

1. Cholecystitis 

(а) Acute ehokcystitis with catarrhal Bwelling of the cystic duct does 
not allow idling of the gaU-bladder. In the same way obstmctire 
jaundice is a contra-indication to cholecystography, since there is 
obstruction to the flow of the bile and therefore no dye will reach the 
gall-bladder. 

(б) Chronic cholecystitis. Chronic cholecystitis leads to thickening 
and rigidity of the gall-bladder walls, and the organic changes produced 
by chrome cholecystitis are recognised by cholecystography. 

A gaU-bladder which has been inflamed may become adherent to 
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surrounding structures and show a slightly altered position. Normally 
the fundus of the gall-bladder is in the axis of the body j in hyper- 
sthenic patients the fundus may be pushed forwards or a little outwards, 
but deflection inwards is due to adhesions ; such adhesions are com- 
monly to the duodenum, and the concave shadow where the fundus 
of the gall-bladder indents the duodenum can sometimes be shown by 
barium meal (fig. 764). 
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Irregularity of outline due to scarring of the walls is another 
indirect sign of chronic cholecystitis ; thickening of the mucosa tends 
to blur the normal sharp outline. 

But the most significant sign of chronic cholecystitis is total failure 
of contraction after a full meal ; the normal gall-bladder empties and 
shows uniform contraction, the gall-bladder of cholecystitis empties to 
some extent — indicated by a fainter shadow — ^but does not contract 
at all. 

2. GaLIf-STONES 

Gall-stones are classified pathologically according to their com- 
position, but from the X-ray point of view the broad classification is : 
9(iU-stones toJiicTi throw a shadow and t1u>$e which do not. 





153G 


POST-GEADUATE SURGERY 


Jlost gall-stones contain some calcium, but it is only when the 
calcium is concentrated in one layer or is high in percentage that a 
shadow is seen without the aid of cholecystography. Such gall-stones 
constitute less than 5 per cent of all cases. 

^^^lether or not gall-stone shadows are recognisable on a plain 
X-ray film, cholec^'stography is also desirable becaxise it gives informa- 
tion as to the functional activity of the gall-bladder, the patency of the 
cystic duct, and the condition of the walls. 
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The gall-stones W’hich contain calcium in high percentage show as 
^adows of increased density through the dye filling the gall-bladder. 
They ma,y be large or small, single or multiple. Sometimes when the 
calcium is distributed evenly their density is uniform throughout, at 
other times calcium is concentrated in a layer round the gall-stones, 
ori^g ring shadows with relatively translucent centres ; the ring 
shadow type is often multiple. 

:^dio-lucent gall-stones have a density less than that of the dye 
m t e gall-bladder, and therefore appear as multiple faceted filling' 
defects in the gall-bladder shadow. 

Another type of solid deposit in the gall-bladder is “ gall sand ” ; 
this deposit may contain a high percentage of calcium, and is then 
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seen as multiple pin-point radio-opaque spots in the fundus of the 
gall-bladder (fig. 707). 

The gall-bladder which contains stones does not always fill witli 
dye, or at least with enough dye to 6ho\y a shadow outline ; this failure 
to fill may be due to the gall-bladder being so packed with stones that 
msufficient dye can enter, or to one stone rolling into the orifice of 
the cystic duct and causing temporary obstniction, or to swelhng or 
fibrosis blocking the cystic duct. 



. ^ gall-bladder to fill after intravenous injection indicates 

ei er a gall-bladder filled with calculi, or mechanical obstruction of 
the c^tio duct— provided that jaundice or gross disease of the hver is 
excluded. 

GaU-stones are frequently associated with chronic cholecystitis, 
bnt m Mme cases in which the stones are few or amounting only to gall 
IT impairment of gall-bladder function; 

e ga - adder fills weD, sho^ving a normal outline, and revealing the 
ones as filling-defects in its density, and when re-examined after 
tood the walls have contracted uniformly and surroimd the gall-stones 
more closely. In these cases a good deal of mobility can be seen in 
the pU-stones if the patient is examined in the erect and prone 
positions. 

Sometimes an inflamed gaU-bladder adherent to the duodennm 
a ua y perforates and discharges its contents into the alimentary 
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tract. In these cases no shadow is obtained by cholecystography, but 
barium meal shows a deformed duodenum and thin branching shadows 
extend upwards from the duodenum into the liver outlining the 
hepatic and bile ducts (fig. 708). 

A variation in the shape of the gall-bladder which may be con- 
genital or a sequel to inflammation is an hour-glass contraction dividing 
it into two loculi. The gall-bladder may contract well after food or 
may contain stones (fig. 769). 

Besides being found in the gall-bladder, stones may be seen in the 
hepatic ducts or in the common bile-duct ; the latter is uncommon. 
Stones in the hepatic ducts are more often seen as a recurrence following 
cholecystectomy. Cholecystography is now of no service, and plain 
films are taken of the liver in the postero-anterior and lateral positions. 
It is fortunate for diagnosis that these stones more often than not 
contain a high percentage of calcium, and they are seen as opaque 
shadows Ijing well above the lower edge of the liver in the postero- 
anterior film and lying anterior to the vertebral bodies in the lateral 
position. 


3. New 0R0^7T^ 

In chronic cholecystitis a thickened mucous membrane may develop 
polypoid overgrou'tlis which may be recognised as rounded projections 
from the gall-bladder walls into the density of the shadow. Papillomata 
can also occur. 

Small papillomata and adenomata also occur and are not un- 
common. They are characterised by single small circular filling- 
defects which are usually seen best after the gall-bladder has contracted 
^ad emptied partially after a meal. These filling-defects are constant 
la all positions, and are often seen high in the fundus shadow — an 
unlikely position for a single small calculus. 

Carcinoma can take origin from the mucous membrane of the gall- 
bladder ; jaundice is an early sign, and these cases do not often come 
to X-ray examination. 



Section 2 

RADIOLOGY OF THE URINARY TRACT 


NOftllAL APPEARANCES 

Kidneys. In the patient of average build, the kidney shadows 
extend from the last thoracic to the third lumbar vertebra and the 
vertical axes incline at an angle of about 30° to the spine, being more 
or less parallel to tlie ilio-psoas muscle. The right kidney is usually 
half an inch lower than the left, but this is not constant. The left 
kidney can be lower than the right \rithoat being abnormal— the 
coi^on causes being scoliosis, enlargement of the spleen, and a kidney 
which is anatomically larger than its fellow. It is always well to 
deterge the cause when one finds the left kidney lower than the right 
since it may bo pathological and the first indication of a renal tumour. 

Ureters. The ureters are non-opaque and cannot be seen unless 
fUIed with a contrast fluid. They have a small field of mobility, but 
the hne of each ureter can be described with fair accuracy as a vertical 

e from the pelvis of the kidney to the brim of the bony pelvis, 
crossing the transverse processes of the lower lumbar vertebra in its 
descent. At the brim of the bony pelvis the line curves sHghtly out- 
wards and finally inwards to reach the bladder at about the level of the 
iscmal spine. 

Bladder. The dome of the bladder varies in height according to 
distension, and in shape according to pressure from the pelvic viscera, 
but the normally contracted bladder which is not obscured by shado^vs 
m the rect^ shows a slightly convex dome above the shadows of the 
pubic rami, the sides curving down to the base which lies just behind 
the symphysis. 


NORMAL PYELOGRAM 

. Iddney pelves, ureters, and bladder are outlined with sodium 

iodide injected from below (ascending pyelography), or with an intra* 
isio 
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venous injection of a pyridine derivative combined with iodine 
(descending pyelography). 

The outlines of the normal ureters and bladder in pyelography are 
as described above. The outline of the kidney pelvis requires more 
description since there are so many variations of the normal that it is 
important to know the different forms to avoid confusion wth the 
pathological. 

The upper end of the ureter expands rapidly in wide curves to form 
the kidney pelvis ; in the kidney of average position the pelvis is set 
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almost at right angles to the ureter ; in the high kidney the angle may 
he greater than a right angle, and in the Jddney of visceroptosis the 
angle is acute, often with a secondary flexure near the uretero-pelvic 
junction. The lower boundary of the pelvis curves downwards and out- 
wards, the upper boundary upwards and outwards. Ijaterally from 
the pelvis project the major calices — tubular branches with more or less 
parallel sides ; the major calices are commonly three in number, the 
Upper one being longer and more independent than the lower two ; 
but the number can vary from two to five ; among the larger numbers 
one js often quite small and appears rudimentarj'. 

From the major calices project the minor calices — hell-shaped like 
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small Iddney pelves and -with horeesLoe terminations when seen in 
profile, the horseshoe depressions being due to the imprints of the 
renal papilla). Several minor calices project from each major calyx, 
and they point outwards (when they are seen in silhouette), backwards, 
and fon^'ards. 

The relative sizes of kidney pelves and calices are variable ; some- 
times the peh’es are long and narrow — being little more than dilated 
ureters leading into long major calices (fig. 771), or conversely a pelvis 
may be fully rounded with major calices negligible, and the minor calices 
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opening directly into the peln's (fig. 772). Any intermediate vaiieties 
may occur, but the form and outline of the kidney pelvis and calices on 
one side usually follow the Mme general pattern of those on the other 
side, so that a pyelogram which shows two verv dissimilar kidney pelves 
suggests that one of the two is pathological. ’ 

Besides this point of dissimilarity, the signs of patholocw in a pyelo- 
gram are : c i c/ 4- 


(1) Dilatation of the pehds and calices— from partial obstruction. 

(2) Deformity of the pelvis and calices — from new gro^vth and 
chronic infection. 

(3) Communication between the calices and parenchyma indicating 
tissue destruction — ^tuberculosis. 
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Tig. 772.— PmoflBWf of komul Kiovet or rnz tytb 
WITH UKOS I*etTIS A5T> FBOBT CaUCES. TOiSt AB* 
mx Ciuces, otb or wmcn is BrPDiB.TTABY. 

(f fom BuHV “ S-ny 7«l<ryfe/ofi«i».”) 



TRB ^^AJOB AH& SltSOB CAUCTS ; THE SflNOB CAUCES 
HAVE LOST TSBIR HORSESHOE OCTUNE A^IP BECflUE 

ROC^DXD : TUB Ureter is dilatbd bct thebe is uttu 

DtLATATJOT OF TOR PeLTW. 

[From BulFt" X-ray iHterprtfatiM."} 
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(4) Forward rotation on the vertical axis — horseshoe kidney, 
dystopic kidney. 

(5) Displacements— congenital dystopia, extrarenal tumour, and 
spinal ciin’ature. 


I. THE KIDNEYS 


PATHOLOGICAL CONDITIONS 

(1) Hydronephrosis is distension by fluid within the kidney pelvis, 
and the X-ray signs in the pyelogram are dilatation of the pelvis and 
calices with obliteration by distension of the fine horseshoe points of 
the minor calices. An intravenous pyelogram further shows a 
prolonged excretion time through the affected kidney. 

The amount of dilatation \'arie3 witli the nature of the obstruction 
and the length of time it has been operating ; the relative dilatation 
of pelvis and calices is also variable — long-standing chronic infections 
of the kidney pelvis with narrowing and partial obstruction of the lower 
ureter produce the largest dilatations of calices, pelvis and ureter, 
whereas high obstruction of the ureter causes relatively more dilatation 
of the kidney peUns. (Btaasch&Hoger, Z/roorop/iy, 1D27. Phila. and 
London.) 


(2) Calcuhis. The majority of renal calculi which are too large to 
pass down the ureters are radio-opaque, and also they are of uniform 
density and rounded outline ; very large calculi are moulded to the 
shape of the pelvis and calices they fill. 

In antero-posterior view of the kidney the calculus is lying in the 
part of the kidney shadow occupied by the pehds and calices ; in 
lateral xiew the shadow' of a renal calculus lies within that of the verte- 
ra odies, and is thus distinguished from gall-stones and calcified 
mesenteric glands which lie anteriorly (see fig. 763). 

A pyelogram show's the exact position of a calculus wathin the 

ey and at the same time reveals kidney damage — ev’idenced by 
hydronephrosis or local dilatation of an affected calyx (fig. 774). 

(3) Tuberculosis. Tuberculosis is a destructive infla mmatory 
disease, and the changes from normal which we see in the pyelogram 

of tissue destruction, fibrotic reaction, and calcification, 
characteristic of the pyelogram of active tuberculous pyelo- 
nephritis is an extension of the opaque medium into the kidney 
su stance indicating that a tuberculous abscess in the parenchyma has 
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discharged itself into the pelvis leaving an abscess cavity (fig. 775). 
This is rarely seen in pyelonephritis of any origin other than tuber- 
culosis. The extension of the sliado^\' beyond the calices is ragged and 
blurred, and the affected c«alices may show local dilatation, but the 
outlines of the unaffected calices and the pelvis remain normal. 

In long-standing cases the caliccs may show irregular dilatation 
and contractions, and the pelvis may also show an irregular contracted 
outline leading out to a gaping dilated ureter. This is the natural 
sequel to chronic inflammatory thickening followed by fibrosis and 
contraction. 

Calcium is deposited wlien a tuberculous abscess has been success- 
fully walled off by fibrosis. Pine dots and streaks of calcium can often 
be seen in the kiiiey shadow if sought for in a film of good detail, and 
if this is compared \vith the subsequent pyclogram they will be found 
to correspond to diseased areas in the calices. Extensive chronic 
tuberculous pyelonephritis with secondary iniection may show large 
calcifications filling the pelvis and calices. Occasionally the ureter 
becomes sealed off, causing the kidney to die and become calcified. 


COXCENITAL ANOMALIES 

The developmental anomalies which ate found in the kidneys and 
revealed by pyelogram are : 

(1) Fusion of the kidneys — horseshoe kidney. 

(2) Arrested migration — renal dystopia, 

(3) Double pelvis and ureters. 

(4) Congenital polycystic kidney. ” 

(1) Horseshoe Tcidney. The two kidneys may be lying in tbeir 
normal position but joined together by a bridge of tissue between their 
lower poles, or they may be lying above one another on the same side 
of the abdomen- The kidneys are rotated forward on their vertical 
axes so that a pyelogram shows most of the calices superimposed on 
the shadows of the pelvis, with some minor calices projecting from the 
medial sides of the pelves and a few projecting in a normal manner 
from the lateral aspects— according to the degree of rotation (fig- 77C). 
The ureters therefore descend from the middle or lateral aspects of the 
pelvic shadows in the antero-posterior view and curve inwards to 
reach their normal course over the transverse processes of the lower 
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lumbar vertebise. IITieii the two Iddneys are fused and lying on the 
same side, the ureter of the lower Iddney crosses the spine obliquely 
to reach its normal position. 


(2) Dijstopic hidney. In this anomaly one kidney — more fre- 
quently the left^has become arrested in its migration out of the bony 
pel\Ts and is foimd in the sacro-iliac region. 



TTC.— Dorvus rrxuM&ui or a aotstsaoel^vxcT. 

IfoST or TDE CaUCCS ABE OS THE MEOUL SIVE9 A^D THE 
UbREKB LUTE FBOM TIIE UTTBAL ASrECTS Ot 7BE 

Ttlb^ETS. 

{From Bull't “ X ray /«/rrprtf<7fioi».”) 

A pyelogram shows that the ureter is short, and that the kidney is 
rotated forwards and widely separated from its fellow, thus distinguish- 
ing it from horseshoe kidney — in which the kidneys are necessarily close 
together — and wisceroptosis, in which both kidneys are relatively low 
and the ureters redundant. Like all the congenitally abnormal kidneys 
the dystopic kidney frequently becomes pathological. 


( 3 ) Double pelvis. It was noted under “ Normal Appearances ” 
that the major calyx draining the upper pole was relatively long and 
almost independent. Sometimes this independence is complete and 
the kidney pehus is actually divided into a small upper pelvis draining 
^e upper pole and a larger lower pelvis draining the lower two-thirds. 

eyond the pelvis the ureter may be duplicated and either joins into a 
single one lower in its course, or two ureters may run the whole 
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length together and open separately above one another into the 

bladder (see fig. 780). 

(4) Congenital ^iolgcyslic Sidneys. An X-ray film of the abdomen 
shows that both kidneys are enlarged. A pyelogram shows that the 
pelves and calicea in both kidneys are deformed. These are the points 
in the X-ray examination which — taken wth the clinical evidence- 
point to a diagnosis of polycystic kidneys. It is better in these difficult 
cases to use an ascending pyelogram which ensures filling of the pelvis 
and calices wdth good definition. 



Fif. 777 — C<)^aExTui.nii.TCTsncKn>^Er- raBPzi.mu]>4BBi>wxi>, 
re* )Ujok Cauces show th* »rr*CTs or comfbxssiox, A'»n eo** 
or rn* ItnoB Cauces as* e^iaioed abd BELz.-fUArED. 


The deformity of the pelvis and calices is deformity of compression 
—resulting from the gro-wth of the cysts ; there is narrowing and a 
certain irregularity in contour of the pelvis, and narrowing and elonga* 
tion of the calices, whicli are often, draum out into narrow channels. 
The normal form of the minor calices is lost, they may be obliterated 
or may be enlarged and show an exa^erated bell formation (fig- 777) » 
but the kidney pelvis — although narrowed — does not become obliterated. 

TDSrOUES 

The list of tumours of the kidney is a short one, and except fo*" 
small fibromata and adenomata which do not cause sjTnptoms and are 
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not diagnosed during life all tumours of the kidney are malignant. 
They are : 

(1) The Grawitz tiimoxir or hypernephroma. 

(2) The embryoma or Wilms tumour — occurring in infants. 

(3) Papilloma of the renal pelvis. 

Tumours of the adrenal cortex cause apparent enlargement of the 
Iddney by displacement, but they do not often invade the hidney 
substance, and even then cause little deformity of the pyelogram con- 
sidering the size of the tumour mass. 



OSOWTR Ef THE fsCHtW. 

(1) Hypernephroma. X-ray examination shoTrs that the Iddnej' is 
relatively enlarged, and since the tumour often occupies one pole, the 
swollen outline may be apparent. 

A pyelogram shows deformity of the calices and pelvis where they 
are pressed upon by the grooving tumour. The appearance is somewhat 
Bimilar to that of polycystic kidn^ — the calices being distorted and 
draViTi out into slender channels with bulbous ends. In the affected 
area of the Iddney the calices are ultimately obliterated (fig. 778) ; 
later the increasing pressure of growth may obliterate the pelvis, and 
an ascending pyelogram shows that no iodide pas.ses beyond the upper 
®nd of the ureter. This and the unilateral deformity ■with a normal 
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kidney on tl\e otliet side ate two points which distinguish hyper- 
nephroma from congenital polycystic disease. 

Hjpernephxoma is very malignant, and metastases occur early to 
the kings and bones tlirough the blood stream. It follows that the 
chest and any suspected bones should be X-rayed before radical 
surgery is undertaken. 

(2) Emhnjoma. These turnouts occur only in infants — sometimes 
even before birth — they are often bilateral, and the diagnosis is made 
on chnical evidence. 



(3) Papilloma of the renal pelvis. This tumour may exist for a 
considerable time without showing evidence of malignancy. A-my 
examination of the kidneys shows no enlargement, but a pyelogram 
may show a constant filling-defect in the pelvic shadow and a degree 
of hydronephrosis — depending on the size and position of the papibo®^' 
The conjunction of clinical and X-ray evidence is important m the 
diagnosis of this tumour. Painless hmmaturia which the cystoscope 
shows to be coming from one kidney, and a small filling-defect in tiie 
opaque shadow of tlie renal pelvis — with or without hydronephrosis-^ 
are corroborative and make an almost certain diagnosis wher® 
X-ray evidence alone is slender. 
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II. THE URETERS 

PATHOLOGICAI- CONDITIONS 

(1) Dilatation. '■ 

(2) Congenital anomalies. 

(1) Dilatation. The common caupe of dilatation of a ureter is the 
partial or intermittent ohstruction of a stone ; another cause is chronic 
inflammation, pyogenic or tuberculous* and a third is the pressure of 
an abdominal or pelvic tumour. 

X-ray examination is usually made-after an attack of renal colic ; 
the majority of calculi are ra^o-opaque, . and the roimded or oval 
shadow is seen in the line of the ureter — often in the ampulla at the 
level of the ischial spine. However, si^all calculi lying over the shadow 
of the sacrum may be in\'isiblc jnd a negative X-ray of the 
urmary tract should not be accepted where there is clinical evidence of 
a calculus passing down the ureter. In all these cases it is desirable to 
make an intravenous pyelogram to slmw the dilatation of the ureter 
and distension of the kidney pelvis and calices above the obstruction 
and the relative delay in excretion through the kidney ; and if the 
calculus is radio-lucent the outlining of the dilated ureter above indicates 
the point of obstruction. 

Tuberculous pyelonephritis early leads to infection aroimd the 
ureteric orifice in the bladder, and in the later stages to thickening and 
dilatation of the ureter with a rigid gaping orifice into the bladder 
through which the iodide — introduced for a cystogram — flows. This 
IS also seen in chronic cystitis from pyogenic organisms. It is inflam- 
matory dilatation without obstruction, and the X-ray characteristic 
IS the passive regurgitation from the bladder. 

Abdominal and pelvic tumoxu-s which cause ureteric obstruction are 
usually of such size and nature as to direct attention to themselves 
before they produce the secondary signs of ureteric obstruction. Of 
the benign tumours the commonest is the pregnant uterus, and of 
malignant tumours carcinoma of the cervix. 

(2) Congenital a7iomalies. The renal pelvis may be double and 
drained by txvin ureters ; these may join in any part of their course — 
often they join soon after leaving the kidney — or may run independent 
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courses do^vn to tlie bladder which they enter close to one another. 
The full relationship of double ureters to one another— and how they 
cross in their descent and finally open into tlie bladder with the ureter 



ri?. 7Sa— .\sct\imo prruwiux or Kid^ct wit® 
Doctli UuTZBa. 


from the lower kidney section open- 
ing behind and laterally to that 
from the upper — is best seen by 
passing opaque catheters up the 
two ureters and taking stereoscopic 
films (fig. 780). The anomaly of 
double ureters may or may not be 
bilateral. lake all congenital 
anomalies of the urinary tract 
they are especially liable to 
pathological changes. 


III. THE BLADDER 

NORMAL APPEARANCES 

The faint shadow of the bladder 
is seen w’ben the rectum is cleared 
of gas and faices ; the superior 
surface is convex or flattened, and 
the lateral walls parallel to the 
pubic rami. In the soft tissues on 
either side of the bladder are 
seen a number of small circular 
opacities — phlebs— of unexplained 
origin and no knorni significance. 
In elderly male patients multiple 
pin-point opacities behind the 
8ympb}’5is pubis are calcifications 
in the prostate. 

To outline the bladder, 2 per 


cent sodium iodide is injected 
through the urethra ; or the natural filling and progressive 
distension of the bladder can be followed with a series of fil“^ 
after intravenous injection with one of the pyelogram solutions • 
pyridine derivatives combined with iodide. 
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PATHOLOGICAL CONDITIONS 

(1) Calculi lying free in the bladder are seen on the floor of the 
bladder near the mid-line ; they arc more often single than multiple, 
rounded in outline, radio-opaque, and uniform in density. “When 
found in other parts of the bladder they are either in diverticula or 
they have formed round a foreign body such as a suture which has 
perforated the bladder wall. 

(2) Injlammation. Simple cj^titis causes no change in the bladder 
outline. Almost the only inflammatory disease which leads to thicken- 
ing, rigidity, and contraction of the walls is tuberculosis. A cystogram 
shows a total contraction in volume and an irregularity of outline due 
to the thickening and fibrosis which occur in this disease. The ureteric 
orifices are afiected early, and they also become rigid and patulous, 
allowing the opaque medium to flow up from the bladder and outline 
the dilated lower ureters. 



{From BtUl’o ” X-ray InterprOatton.'') 

(3) Diverticula occur most often from the lateral aspects of the 
bladder, and are seen as roimded buds projecting from the cystogram 
shadow. A form of pseudo-diverticulum is the sacculation which 
occurs behind an enlarged prostate and retains urine after the bladder 
has contracted. In these cases the shadow of the prostate sho%vs as a 
filling-defect in the base of the cystogram, and after emptying the 
bladder the iodide retained behind the prostate show’s a semilunar 
shadow. 
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(4) Nao Groirth. The bladder is lined by transitional epithelium 
and the only primary nerr growth which occurs with any frequency is 
a primary tumour from the epithelium. It begins as a papilloma which 
may be villous or sessile and whieh is ultimately malignant {fig. 782). 



n. Pi>P>llemata ate not often recognised through the cystogram, 
bl 7 T spreads and involves a considerable area of the 

bladder wall the filling-defect is readily identified, and by taking 

detei^er ‘““O™ in the bladder can be 
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RADIUM TREATJIENT OF MALIGNANT DISEASE 

by 

Stafford Cade 

The spontaneous emission of energy which is one of the chief properties 
of radio-active bodies has been used in the treatment of malignant 
disease since the beginning of the present century. In the clinical 
use of radium some knowledge of the physical factors governing the 
production of this energy is essential. 

The complezity of the problems of radiation therapy necessitates 
a brief account of the most important physical facts bearing on 
therapy. 


TYPES OF RADIATION 

The importance of radium and other radio-active bodies is due to 
their property of emitting rays and their consequent transformation 
into other elements. Radio-active elements are composed of heavy 
atoms, and emission of radiation is accompanied by an atomic trans- 
formation. The radiations are of three kinds possessing characteristic 
properties. Rutherford distinguished the three types as : 

Alpha rays (a). 

Beta rays (P). 

Gamma rays (y). 

The alpha ray is a material particle ; it is the nucleus of a helium 
utom possessing a double positive charge, and is deviated in an electro- 
magnetic field. Alpha particles are ejected at a speed of 9,000 to 
20,000 miles per second ; in their passage through matter they quickly 
slow down and by annexing two electrons they become indistinguish- 
able from helium atoms. Their range through air varies from 2*7 cm. 
to 8'6 cm., and they are arrested by a sheet of paper. They cannot 
be used therapeutically owing to their poor power of penetration. 

1557 
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The beta rays are also material particles ; they are of the same 
t}pe as cathode rays, namely, negative electrons. Like alpha particles 
they are ejected from the nucleus of the atom, but at a mttch greater 
velocity (18G,000 nriles per second). Their penetrating power is much 
greater than that of a particles- The fastest beta particles penetrate 
1 cm. of tissue ; they are completely stopped by O-o mm. of gold ; 
according to their power of penetration three groups are recognised : 
the “ soft,” ” medium,” and “ hard ” beta rays. The importance of 
tills fact appears in connection with the question of filtration. 

Gamma rays ate true rays, comparable with Rontgen rays or 
visible light. They are of very short wave-length and great penetrating 
power : the hardest gamma rays are one hundred times more pene- 
trating than the beta rays, and can pass through 25 cm. of lead. 
Gamma rays represent 4*8 per cent of the total energy of radium. 
They are never emitted alone by any radio-active substance, bnt 
together with beta rays. Their speed is that of light, 186,000 miles 
per second. One distinguishes “ hard ” and “ soft ” gamma rays ; 
the soft rays are absorbed by 2 mm. of lead. AThen passing through 
ti.'^sues, gamma rays give rise to secondary $ rays of therapeutic 
value. 


PnODUCTS OP RADIUM 

To understand the disintegration of radio-active elements it must 
be remembered that radio-active elements consist of a very large 
number of atoms of which only a small fraction explode at any one 
time. Although it is impossible to know how long any single atom 
will exist as radium, it is possible to determine the average life of the 
atoms. The average life of a radium atom is 2,900 years. In a radium 
preparation free from preceding members of the series^ the amount of 
radium diminishes gradually, at such a rate that in 1,690 years one 
half of it will have disappeared. The remaining half behaves in ^ 
similar manner, and loses half its value in another 1,690 years. Each 
radio-active element has a definite half value period ; these tlifler from 
a fraction of a second to several million years. 

Hadon or radium emanation is one of the products of disintegration 
of radium, and has a half value period of 3-85 days. One atom 
radium, having an atomic weight of 226, e^els an alpha particle and 
is transformed into an atom of radon with an atomic weight of 222. 
If we remember that an alpha particle is a helium nucleus, and that 
helium is an inert gas, we realise that the spontaneous disintegration 
of an active chemical element, a metal, has given rise to two inert 
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gases, one of llea^’y atomic weight (radon, 222) and the other very- 
light. 

Radon is chemically inert and transforms itself into radium A and 
helium hy the expulsion of one alpha particle from each atom of radon. 
Radium A is a solid metal, with an atonuc weight of 218. In its turn, 
radiiun A expels helium and becomes radium B. The latter imdergoes 
a further change of a difierent type, accompanied by the production 
of beta and gamma rays. Further transformations occur, and in the 
end lead is obtained. 

Radon was first identified as a gas by Rutherford in 1900. As it 
is an inert gas it can be separated from its parent substance, radium, by 
simple physical processes. For medicinal purposes the preparation of 
radon involves the following operations : (1) Separation of radon from 
the parent solution of a radium salt by means of suitable extraction 
apparatus. (2) Purification of radon to obtain the maximum con- 
centration. (3) Introduction of the purified radon into glass capillary 
tubes. (4) Measurement of the containers. (5) Screenage by suitable 
metal, gold or platinum. 


CHOICE BETWEEN BADON AND RADIUM 

RTiether radon gas or radium salts in needles are used the biological 
effects are due in each case to the gamma rays and secondary beta rays 
obtained. There are, however, certain advantages and disadvantages 
peculiar to each, and these may be briefly stated. 

From the qualitative point of view there is no difference, but as 
radon's half life period is 3-85 days only, it is impossible to give a 
prolonged treatment of uniform intensity with radon. 

The advantages of radon are as follows : 

(1) Possibility of varying the charge in the tubes or needles at will, 
without limit. (2) Distribution of the radon day by day according 
to needs. (3) No risk of loss. (4) Possibility of ambulatory treatment. 
(S) Loss of container within a patient is of no great importance. 

The advantages of radium salts are as follows : 

(1) Absence of manipulation. (2) Avoidance of measurements. 
(3) No necessity for calculation on account of falling intensity. (4) 
Uniformity of intensity throughout the period of treatment. 
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FILTRATION 

The advantages of filtration have been }aio\ra since the work of 
Dominid. The practical importance of filtration is now universally 
recognised and the tendency to increase filtration is more generally 
adopted. In treatment of malignant disease the object of filtration 
is to obtain gamma rays only. Tiic elimination of primary beta rays is 
obtained by enclosing the radium salt or radon in a sheath of metal of 
high atomic weight capable of absorbing beta rays. Table I shows 
the screening power of various metallic substances. The best possible 
filter is platinum ; 0-6 rom. of platinum absorbs 99'9 per cent of beta 

Table 1 


Suhsfancc. 

Density. 

For Absorption of: 


50% ^ Bays. 

99-0% ^ Ray>- 

Aluminium . 

2-7 

0*52 mm. 

5'2 mm. 

Brass 

8-5 

O'lC „ 

1*6 „ 

Copper 

8-9 

015 „ 

1-5 p 

Silver 

lOG 

0-13 „ 

1*3 „ 

Lead 

11-3 

0-12 „ 

1-2 

Gold 

19'3 

0-07 „ 

0-7 „ 

Platinum . 

21*5 

O'OG „ 

0-6 „ 


rays. In the case of gamma rays filtration decreases the intensity of 
the long wave-length components to a greater extent than it does that 
of short wave-length radiation. Filtration, therefore, removes all 
primary beta rays, and a proportion of the softer gamma rays. R 
therefore raises the average of the penetrating power, at the expeas® 
of quantity. A filtered ray is, therefore, less intense but more pene- 
trating. By increasing filtration to 0*8 mm. of platinum in interstitial 
radiation, risk of necrosis is diminished, the time factor can be pro* 
longed, and hence the total tissue dose is raised. In their passage 
through matter gamma rays ^ve rise to secondary radiation, spoken of 
as secondar^J heta rays. In external radium application these secondary 
beta rays produce efiects which may influence the dose given and 
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should be screened. This secondary filter is obtained by the use of 
materials of low atomic weight ; for this purpose rubber, celluloid, or 
bakelite are used with advantage and are interposed between the 
source of irradiation and the tissues treated. 


NOTATION OP DOSAGE 

There is so far no accepted unit of dosage in radium therapy. In 
England the term milligram'hour has been used by most radio- 
therapeutists. It has been criticised as meaningless, but the alter- 
natives suggested from time to time have failed to find general approval. 
Although by no means perfect, the term milligram-hour has definite 
use in clinical medicine provided the details of treatment — filtration, 
distance, method, time, size of field, number of units, strength of 
units, etc. — are specified. In all reference to dosage, calculations are 
made on the dose delivered ; it should really be the dose received, or 
tissue dose which should be noted. The term “ miUicurie destroyed ” 
used on the Continent is equally unsatisfactory. The “ threshold skin 
erythema ” has been adopted in the Memorial Hospital ; an energy 
unit was put forward by hlurdocb ; both have their values, but bring 
us no nearer to a universally accepted unit expressing the energy 
absorbed by the tissues. Under the circumstances we \vill make use 
of the term jllg. 7iour, giving full details of the technique of treatment. 
To the trained mind this method of notation gives an accurate indica- 
tion of what is being done and repetition of treatment is possible. 


BIOLOGICAL EFFECTS OF RADIATION 

It is beyond question that the most important quality of radium 
m medicine is the proved fact that the filtered gamma rays have a 
selective action on cancer cells ; by that is meant that malignant 
growths are more readily affected, and by smaller doses than are normal 
adult tissues. It is quite another problem how this action is obtained. 
Is it a direct or an indirect effect ? Is it a direct effect on the tumour 
cells and an indirect effect on the stroma ? Is it a local or a general 
action ? For the detailed discussion on the subject the reader is 
referred to the now numerous text-books on radiology and radio- 
therapy. The fact remains that the virtue of radium which makes 
it a useful weapon in the treatment of cancer is the discriminating 
effect on malignant cells. 
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rHYSIOLOGICAL EFFECrrS 

When energy from radium irradiation penetrates living tissues a 
series of clianges occur leading to injury' of the cells and in certain 
cases to permanent inhibition of all vital phenomena and ultimate 
death of the cell. The atoms composing the protoplasm of the living 
cell, when submitted to gamma raj's, arc displaced from their normal 
position or removed altogether ; this leads to a chemical change of the 
proteins of the cell, which break down into simpler compounds ; thus 
the normal physiological processes of the cells are profoimdly altered 
The time which elapses between the bombardment by gamma rays 
and the occurrence of the changes is spoken of as latent period. In 
tissues undergoing cell division the rate of mitosis is altered, and after 
abnormal divisions mitosis is completely’ arrested ; the arrest, however, 
may be only temporary. Histological studies and tissue culture studies 
show clearly the various changes which occur in irradiated tissue, and 
Cantis filr^ show this very graphically and convincingly. If the 
radiation given is of moderate intensity, recovery takes place, and cell 
division recommences after a time ; in some cases complete recovery 
tokes place, in other cases after dividing a few times the cell dies. 
Other im^rtant effects produced by radiation arc changes in the 
hydrogen-ion concentration of the cell protoplasm, increase in the 
permeability of the cell wall and changes in the respiratory rate. 


SENSITIV'ITV 

Cells identical in type show wide variation in their sensitivity to 
ga^a rays, and this applies equally to cells of difierent type. Some 
cells die after a small dose, others remain alive after a dose many times 
as The law of Bergonie and Tribondeau that sensitivity to 

irradiation is in direct proportion to the reproductive activity is true 
o^y m a very general sense ; a notable exception is the lymphocyte, 
which IS one of the most radio-sensitive cells, although its power of 
reproduction is not great. There is a definite relation between the 
metabolic rate and sensitivity, and this applies to the increased meta- 
bolism during mitosis. At what actual stage of mitosis the ceU is most 
^sceptible is not yet definitely determined, but Strangeways and 
Hopwood have shown that the prophase appears to be the most 
sensitive stage. 

The state of hydration of the tissues also affects sensitivity ; blood 
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supply is another important factor, a fact that has been shown experi- 
mentally by Jlottram and has been observed clinically ; cedema and 
sepsis increase radio-resistance and the condition of the stroma influences 
the response to radiation. Normal tissues varj' in their sensitivity to 
radiation, the spleen and bone-marrow, testis and ovary being sensi- 
tive, peripheral nerves, muscle and fat being resistant. 

Tumours vary in their response to irradiation. Generally speaking, 
sarcoma and lymphadenoma are the most sensitive ; of epithelial 
tumours, squamous-celled cancer is more sensitive than adeno-car- 
cinoma, especially the mucus producing variety. Anatomical situation 
influences sensitivity, t}’pical instances of this being provided by the 
radio-sensitive squamous-celled carcinoma of the cervix and vagina 
and the radio-resistant vulval epithelioma. The degree of difierentia- 
tion hears a close relationship to sensitivity, as instanced in the 
sensitive lympho-epithelioma of the back of the tongue, and the more 
resistant squamous-celled carcinoma with cell-nests found in the rest 
of the mouth. The gradation of malignancy on histological grounds is 
to a certain extent useful in the estimation of radio-sensitivity, but 
in careful study of wide sections of tumours it is found that the 
same tumour varies both in its microscopical appearance and in its 
sensitivity ; mixed tumours offer good examples of these variations. 
As a general rule, the more malignant the tumour the more radio- 
sensitive it is ; this, however, must not be confused with the ultimate 
prognosis which depends solely on the subsequent development of 
metastases and not on the rate and degree of disappearance of a tumour 
by radiation. Natural radio-sensitivity can be lost by repeated radia- 
tion. This so-called acquired resistance is sometimes compared to 
immimity ; it is due to latent changes produced by premous irradiation. 
Latent or acquired resistance is of very great practical importance, and 
should be considered when repeated radium treatments are necessary. 


THE TIME FACTOR 

To ensure permanent arrest of growth in malignant tumours, it is 
necessary to submit the cells of the tumour to efficient irradiation 
during a certain minimum period of time. The radiation time should 
be sufficiently long to affect all stages of the mitotic changes and all 
periods of cell activity. MTiether the cells recover or die after radiation 
depends upon the intensity of the beam and the time of exposure. 

The advantages of prolonged treatment were first pointed out by 
Hegaud. He obtained sterilisation of a ram’s testis by prolonged 
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irradiation mth feeble doses of gamma rays, although he failed to do 
so by using tliree times the dose for a shorter period. This has led to 
the modem method of prolonged irradiation for periods of 7 to 10 days 
in interstitial methods, 2 to 4 weelra in surface methods, and up to 
6 or even 8 weeks in mass or distance radiation. The time factor 
depends, therefore, on the method employed. The effect obtained 
can be varied by fractioning the dose or splitting the treatment into 
short periods ; this is impossible in interstitial irradiation, desirable 
in surface treatments, and essential in distance irradiation by large 
quantities of radium. Experimentation with the time factor has 
shovm that there is a “threshold value of time” which must be 
exceeded if any effect is to be obtained. Further, in considering the 
time factor, it must be remembered tliat a period of time always 
e apses before any noticeable change occurs. This latent period varies 
with the tissues irradiated, the dose absorbed, and the method of 
treatment. An instance of the latent period is the time which elapses 
between treatment and the shedding of hair, or the peeling of the skin, 


EFFECTS OF llADIATION 

Stvnuhtion. It has often been asked by clinicians if it is possible 
to stimulate growth by weak irradiation. Experimental evidence is 
8 1 very conflicting. Some physiological processes are accelerated by 
ganuna radiation, but this quickening continues only for a short 
period, and is followed by cessation of activity. Experiments on the 
protoplasm of plant cells, on eggs, protozoa, and seedlings have given 
contradictory results. The work of Canti and his collaborators Las 
shown that in tissue culture, where rate of growth can be obseived 
accurately, there is no evidence of any stimulating effect. 

InJiibitimi. Tha has been definitely proved both by experimental 
methods and by histological studies. There is also abundant clinical 
proof that inhibition of all actirity follo^vs irradiation. If irradiation 
IS of such intensity as to cause inhibition only, abnormal cell division 
occurs when activity is resumed. Bohn irradiated frogs’ eggs and 
did not observe changes till the stage of " hlastula ” was reached, 
•when the whole structure degenerated. Lacassagne and Coutard 
observed changes in mammalian ovaries months and years after 
imdiation with long apparently normal periods in between. Inhibition 
o ac ivitj occurs after certain latent periods, and can be transmitted 
to a second generation. Eegand has shonn that changes can he 
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obtained in rabbits’ embryos wbea normal ova are fertilised by 
irradiated spermatozoa. Monstrosities and deformities transmitted to 
the second and even third generations have occurred in mice issued 
from irradiated parents. 

Destruction. This is the essential quality of radiation and is the 
base of radium therapy. The degree of destruction depends upon the 
techmque of irradiation, and can be varied both in degree and extent 
at the will of the therapeutist. It can be regulated with great accuracy 
and the greater the clinical experience the more accurate the degree 
of destruction. Regaud sub-divides the destructive effect of radiation 
into two types : (1) Diffuse cytocaustic action ; this is really a radium 
bum and is obtained by the action of feebly penetrating rays acting 
for a sufficiently prolonged time. There is no selectivity in the type 
of destruction, all tissues undergoing necrosis. (2) Selective cytolethal 
action ; this is a controllable effect ; it can be obtained from identical 
quantities of radium provided that by suitable filtration primary 
beta radiation is eliminated and the time of irradiation controlled. It 
affects certain cells with greater speed than others, and apparently 
leaves normal structures unaffected, or causes only such injury as can 
be repaired. 

Dadium Bums. The term Radium Burn ” should not be applied 
to those reactions, erythema, pigmentation, and peeling, which are 
the inevitable concomitant of radium therapy. These reactions are as 
a rule painless and heal rapidly, leaving no scar or a pale thin cicatrix, 
which later may develop telangiectasis. The term radium bum denotes 
severe effects with massive necrosis of tissues, it is neither inevitable 
nor is it of any value. It denotes, as a rule, errors of techmque or errors 

judgment, and is due to either over-dosage or under-screenage. 
Bums may be due to p rays or to y rays. The p rays are the most 
caustic ; except in selected cases for special purposes they are not 
used in the treatment of malignant ^sease. Primary P rays are 
completely eliminated by 0-7 mm. of platinum. If the screenage of 
needles is brought up to 0*8 mm. of platinum all primary P rays 
nnd the softer y rays are eliminated. The secondary P rays due to 
the effect of y rays on the metal filter can to a certain extent be 
eliminated by a covering of rubber or secondary filter of a metal of 
medium atomic weight. This is not practicable in interstitial irradia- 
tion, but is possible in distance or surface treatment. 

Bums due to gamma rays may be produced by small quantities of 



1506 POST-GBADUATE SUK6EEY 

radium applied for excessively long periods or by large quantities ol 
radium applied for a shorter time : clinically two classes of bums are 
recognised : 

(!) The wimediate hum — ^this occurs witliin a few months from the 
treatment. It is due to an overdose of radiation by insiifBcientlj' 
screened radium. It may develop within two weeks from the treat- 
ment ; the slcin becomes red and a?dematous, blisters and peels off, 
leaving a greyish-green slough (fig. 7S3), Similar changes occur in mucous 
membranes. The condition may be exceedingly painful, and it is very 
slow in healing, the alougli taking eight to ten months to separate ; 
around the burn the tissues are oedematous and indurated. Such a 
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bum sometimes occurs with good screenage and moderate intensit)' ; 

® ^ tissues are abnormal in tbeir response to radiation. 

Preisposmg factors are a poor blood supply, scarring, injury, previous 
irradiation with radium or X-rays, or treatment by diathermy or 
carbomc acid snow. An avascular structure such as cartilage is readily 
burned. 

Ol, hj/Tvw — these may occur several years after treatment, 

tmevaher Jackson has described burns eight years after treatment. 
Ihey are due to necrosis consequent on a progressive endarlenlis 
obhterans ; this is probably the cause of rectal bums following treat- 
ment of carcinoma of the cervix uteri. The lesion, whether immediate 

or^ e ayed, must be distinguished from a recurrence ; if in doubt biopsy 

IS mdicated ; repetition of treatment should not be undertaken -nithout 
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histological evidence of recurrence. The separation of the slough and 
healing can be accelerated by excision of the burn or diathermy 
destruction, sequestrectomy, and drainage ; local application of ultra- 
violet light is also beneficial. 


JIETHODS OP RADIUM THERAPY 

Radium therapy of malignant disease is in practice gamma- 
fherapy. The aim in view is to distribute in the tissues treated an 
adequate and homogeneous radiation, avoiding injury to normal 
structures. Homogeneity of radiation is essential if the whole diseased 
area is to be influenced by the gamma rays to the desired degree. To 
obtain this homogeneous irradiation various methods are used differing 
with the size and site of the lesion. Application of sources of radiation 
to a lesion are governed by two fundamental laws : (1) the intensity of 
radiation is inversely proportional to the square of the distance ; 

(2) the diminution of intensity is due to the absorption by the irradiated 
tissues. 

There are four methods of applying radium : 

(1) Cavitary method. 

(2) Interstitial method. 

(3) Surface method. 

(4) Distance method. 

^dvitary Irradiation. Radium in suitable containers (needles or tubes) 
IS mtroduced through the natural or artificial openings into the cavity 
of hollow organs. The method is of great simplicity, but its general 
use has been abandoned in most situations owing to the difficulty of 
obtaining homogeneous irradiation throughout the tumour. It is 
widely used in gyn®cology, occasionally in the rectum and oesophagus, 
also in the bronchus, and, after suitable methods of approach, in the 
uiaxillary antrum. Apart from these situations, the use of this method 
has few indications. As a palliative in advanced cases, unsuitable for 
jnore accurate and efficient, but more complicated methods, cavitary 
irradiation is to be recommended. In such cases, very high filtration 
(1*5 mm. or even 2 mm. of platinum, and a secondary filter of rubber) 
IS essential, and slow treatment is indicated. The quantities of radium 
used average 40 mg. ; the time of application is 48 to 90 hours. Arrest 
of haemorrhage, diminution of discharge, and temporary inhibition of 
growth are obtainable. 
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Inlerslitial Irradiation. By interstitial irradiation, or “ radium 
puncture,” is meant the insertion of radium in suitable containers into 
the tissues. Dominici -was the first to insert tubes into the centre of 
the tumour, and Stevenson of Dublin went one step further and 
introduced the radium needle, which, however, was made of steel 
Regaud developed the method and used platinum needles. The 
interstitial method does not give pure gamma radiation, as the tissues 
in the immediate vicinity of the needles receive secondary beta rap 
from the metallic filter. Tubes are no longer used in this type of treat- 
ment, being entirely superseded by' needles. 

The idea of ” needling ” is to surround the tumour with a palisade 
of needles of small radium content left in position for 7 to 10 days. The 
needles used contain 0*5 mg., 1 mg., 2 mg., 3 mg. of radium, and should 
all be of the same linear intensity', the active length being 1 mg. of 
radimn per cm. In order to facilitate calculations, needles of 0*6 mg.> 
1-33 mg., and G*0 mg. have been used, these giving multiples of 5 mirro- 
curies per hour. All needles have suitable eyelets and sharp points 
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(preferably trocar points) (fig. 784). They are threaded with linen thread, 
silk or silkworm-gut, securely tied and inserted into the tissue. They 
are kept in position either by suturing each needle to normal tissue or 
by inserting them in couples in opposite directions, tied in such a way 




that each needle anchors its fellow (fig. 785). Needles are made o 
platinum or gold ; in most clinics platinum needles of a minimum oi 
0-C mm. of platinum screenage are used. 
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Interstitial irradiation is suitable for tumours of small or moderate 
dimensions, accessible on all sides. It is used especially in the treat- 
ment of carcinoma of the tongue, lips, tonsil, buccal mucosa, skin 
{including epithelioma of the penis), the female urethra and as 
part treatment in breast cancer. The tissues in immediate contact 
with the needles are destroyed by the secondary beta rays ; the action 
of the gamma rays on the tissues around the needles, for about 1 cm., 
produces lysis of the malignant cells. The possibility of secondary 
infection must be kept in mind, as radiation as a rale lowers tissue 
resistance to infection ; bony and cartilaginous necrosis must be 
guarded against by careful acreenage. The histological nature of the 
tumour influences the choice of method of irradiation. Generally speak- 
ing, rodent ulcers and epitheliomata are suitable for needling, while 
lympho-epitheliomata and sarconoata do not require it, if other forms 
of irradiation (surface and distance methods) are available. Vascular 
tumours such as the thjToid or bone sarcomata are not suitable for 
needling. Bono sarcomata, if needled, necrose rapidly, and spongy 
infected sequestra filled wth pus, surrounded by a wall of fibrous 
tissue, lead to a condition much worse than the original disease, even 
if the malignant process is temporarily arrested. 

Surface Method. By surface irradiation is meant the application of 
moderate quantities of radium at comparatively short distances from 
the skin. The distance between the skin and radium varies between 
1*5 cm. to 4 cm. according to the quantities of radium used and the 
methods employed. The apparatus carrying the radium units is known 

a “plaque,” “collar,” or “pack.” The material used in their 
construction must be light, flexible, and free from metallic substances. 
The object of the plaque is to keep the radium at a given distance 
from the skin. The applicators are made of sorbo rubber, Columbia 
paste (bees-wax, paraf^ and sawdust), wood, piano felt, or any sub- 
stance such as nidrose, stent, or plastic wood, which can be moulded 
to the part and used as a foundation for the distribution of radium. 
The greater the quantity of radium available, the thicker the plaque. 
16 mm. was a standard distance at Westminster Hospital as long as 
quantities of radium varjong between 40-80 mg. were used. With in- 
creased quantities (150-250 mg.) the distance was increased to 4 cm. 
or more. By this method continuous or intermittent irradiation 
Varying from 12 to 20 hours daily is given ; irradiation is continued 
14 to 31 days, and leads to erythenm and peeling of the skin. Tlie 
niethod is employed in the treatment of breast cancer, cervical 
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nietastascs, malignant inguinal glands, intracranial tumours, and, if 
distance radiation is not available, for the treatment of thjroid 
carcinoma, sarcoma of the mediastinum, and bone sarcoma. 

Distance Badiation. The most promising method of radium therapy 
is that knorni as “Distance Radiation,” “ Tcleradium,” or “Mass 
Radiation," employing specially constructed containers known in this 
country under the name of “ bomb.” One of the essential points in 
the xise of distance radium is the improvement in the rate of trans- 
mission by the increase of the radium-skin distance (focal distance). 
The increased rate of transmission can be illiLstrated by the following 
example (fig. 78G). 

If a source of radiation is placeil 
1 cm. from the sldn, the percentage 
dose received by the skin and by a 
tumour 5 cm. deep to it is : 

(1 cm.)* 

(l-f6) cm.* 

If the radium is placed at 2 cm. 
from the skin, the tumour remaining 
at the same depth of 5 cm. the per- 
centage dose is ; 

(2 cm.)* 

(2-J-5) cm.* 

.\t 3 cm. from the skin under the 
s.ame conditions the figure is : 

(3 cm.)* 

(SH-S) cm.* 

At 3 cm. from the skin the per- 
centage dose is ; 

(5 cm.)* 

(5-^5) cm.* 

At 10 cm. from the skin the per- 
centage dose i.s : 

(10 cm.)* 

(lO-Ho) cm.* 

It is evident that by increasing the focal distance from 1 
5 cm. the transmission rate is increased from 3 per cent to 25 per cen • 
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The increase is made at the expense of the total energy, and therefore 
the quantity of radium used must be greatly increased. The object 
of mass radiation is to deliver a depth dose of high intensity uniformly 
throughout a tumour othenvise inaccessible. The efficiency of the 
method is in direct proportion to the ratio between the amount of 
radium and the focal distance. The price of radium, the construction 
of the container, the essential accessories, the space, the personnel 
needed for its proper application, continue to make mass radiation an 
expensive method of treatment, but all these considerations arc only 



of importance if a simpler but equally efficient method of radium 
therapy is applicable. The “ bomb,” therefore, should not be used if 
Simpler methods with smaller quantities of radium are equally effica- 
cious. MTien, however, lesions such as cancer of the post-cricoid area 
or pyriform fossa are to be treated, questions of expense and complexity 
of treatment are of no importance if the results obtained are good. 

Bombs containing quantities of radium varying from 1 gm. to 8 gm. 
have been used in numerous clinic for about ten years. The best 
l^own models are those of Eerroux, at the Paris Radium Institute 
(2 gm. and 8 gm.) ; of Pailla, at the Memorial Hospital, New York 
gm.) ; and of Sievert, at the Eadhimhemmet of Stockholm (.3 gm. 
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and 5 gm.). A duplicate of the latter is in operation at the London 
Radium Institute under a Committee kno^^\ as the “ Beam Com- 
mittee/’ At ‘Westminster Hospital units of 1 gm., 2 gm., and 4 gm. 
have been used* 

Ewe models have Leen used mce the first “ bomb ” was Lustalledia 
1928. The present model has the advantage of being of small dimen- 
sions, 38 lbs. in weight. It is counterpoised over pulleys, and rotates on 
an axis through its centre of gravity. The radiation channel is S-o cm. 
internal diameter, and has a gold internal screen 1 cm. thick, 3 cm. 
long. It has all the criteria considered essential in a distance radiation 
apparatus : it is small, mobile, easily manipulated ; the radiation 
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channel is narrow, so that multiple ports of entry can be used ; the 
focal distance is variable at will up to 5 cm. ; it is comfortable to tae 
patient and perfectly safe for the attendant (fig. 787). 

The method of application is as follows : the various ports of entr) 
are mapped out on the skin with Einzi's ink (fig. 788). All the ports ar^ 
treated in rotation ; a metal holder in the form of a truncated cone o 
the correct angle is applied to each port of entry and fixed iu position 
by elastic bands (fig. 789) ; the patient is brought to the " bomb ’ room 
mth the holder in position and the bomb is lowered into the melai 
in a few seconds. Absolute accuracy of application is thus obtamc > 
with perfect safety to the staff (fig. 790). , 

The quantity of radium used at present is 2 gm. The cases treate 
are chiefly pharyngeal neoplasms and bone sarcoma, hut selected cases 
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of cancer of the breast, thjToid, and other situations are also consiflered 
suitable. The results obtained are unparalleled by any other method 
of treatment, and wth increased quantities of radium, mas.s radiation 
will undoubtedly cover a larger field of usefulness. 


VALUE or RADIUM TT.EATJIEXT 

The clinical use of radium is increasing year bv year, and the 
number of patients treated by radiation is growing In proportion with 
the facilities available. This increase in numbers is confirmed by 
reliable statistics from all official sources. TIic Tenth Annual Report of 
the British Empire Cancer Campaign tlraw's attention to this increase; 
although the figures of the report are only a mere fraction of the whole, 
they are of great significance. AVhoreas in 1 930 tlie number of recorded 
cases of cancer treated by radium alone was 1 129, in 1933 the number 
had risen to49o2. The three year “ cures ” based on complete freedom 
of ^ease after radium as the sole method of treatment increased from 
08 in 1930 to 415 in 1933, The importance of these figures is the fact 
that, whereas the number of cases treated has increased four times, the 
three year “ cures ” have increased seven times. Tin's improvement 
signifies the advances made in radio-therapy. 

Final limdts of Radiological Treatment of Cancer. In comparing 
the results obtained by radiation witli those of surgical excision, it is 
essential to consider the absolute jwreentage cure, that is the percentage 
cures in proportion to the total number of cases examined. In surgical 
statistics operable cases only are considered ; radiological statistics 
include borderline and inoperable cases. Forsell’s statistics for Sweden 
show permanent liealing percentages as follows : 


Table II 


Cancer of the skin .... 
Cancer of the lip (operable, without 
metastases) 

Cancer of the mouth (without inela- 
stases) . . . • ^ 

Cancer of the cervix (absolute % cure) 
Cancer of the cer\dx uteri (operable and 
borderline) 


Surgery. 

MmUo-thran- 

65 % 

78 % 

73 % 

80 % 

41 % 

55 % 

18 % 

20 - 6 % 

35 - 0 % 

40 % 
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VAL-DE OF RADIO-THER*VPY AS A PALLIATR’E MEASURE 

The absolute value of radio-therapy cannot be assessed either by 
statistics of 5-year cures, or by comparison with other methods of 
treatment. The method must not be judged by the mortality statistics 
alone. The palliative value of radiation is of great importance, if 
considered from the mimher of cancer patients submitted to it. The 
Swedish Cancer Association statistics show that only one-third of 
those seeking advice are suitable for surgery ; and of those who submit 
to operation at the most only one-third are definitely relieved. Of the 
total number of cancer patients only 10 per cent are permanently 
treated by excisional surgery. The rest (00 per cent) ha'\'^e only radio- 
therapy as a method of alleviation. The extent of palliation and pro- 
longation of life obtained from radio-thempy (Radium and X-rays) 
can be gauged by the frequency of primary healing. In a period of 
six years, 1921-7, 4470 patients were examined at the Radiumhemmet, 
of whom two-thirds received radiological treatment only. Of these 
38 per cent obtained primarj' healing and freedom from symptoms. Half 
the number of cases were patients ^vith uterine, skin and lip cancer. 
Healing took place in 92 per cent of skin cancer, 78 per cent of bp 
cancer, and 38 per cent of uterme cancer. Even local recurrences should 
not detract from the value of palUatiou by radio-therapy, as the 
incidence of recurrences is diminished and the interval period of freedom 
from symptoms increased. 

Successful irradiation, and hence its value as a therapeutic measure, 
depends upon certain cardinal principles. 

(1) Success does not depend upon Radium” but on Radium 
^Jpciently applied. 

(2) Palliation, as distinct from possible cure, calls for a different 
technique. 

(3) Combination of Surgery and Radium has improved end-results 
in certain localisations to such an extent that it should be recognised 
ns the treatment of choice. 

(4) The chief causes of failure are : (o) insufficient resomces ; 
{l>) bad organisation ; (c) inexperience ; (d) lack of knowledge of the 
natural history of cancer. 

(5) Inefficient irradiation is useless and should not be undertaken. 
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IbVDIUM TREATMENT OF CANCER OP TUB TONGUE 

Tlie treatment of epithelioma of the tongue with radium lias now 
been practised for about fifteen years, and it cannot be said any longer 
that it is in the experimental stage. It is universally recognised that 
radium offers more than surgery in this anatomical situation, at least 
in connection with the primar}'- growth, Tlie actual value of radio- 
therapy in lingual cancer should not be assessed by comparing results 
from excision, e.g. those of Biitlin, with the results of radiation, 
e.g. those of Eegaud, although even m such a comparison the advantage 
is on the side of radiation. The problem should he looked at from a 
much ^’ider angle namel)% that the barrier of operability as applied 
to excision is not applicable to radiation. If dll cases of cancer of the 
tongue are taken into consideration the advantages of radium are 
as follows : (1) operability is of secondary importance — that is, cases 
unsuitable for excision, owing to (a) local extent of the disease ; {&) 
inaccessibility (e.g, the posterior group) ; (c) age of the patient; (rf) 
medical coutra-iudications to major operation, are still suitable for 
ra lation. (2) In expert hands the treatment by radium is (o) safe; 
(o) painless ; (c) efficient to arrest or eradicate the disease. (3) Func- 
tional results are undoubtedly better from radium than surgery. It 
18 naturally possible to excise early cpitheliomata of the tip of the tongue 
by small local operations, and in such cases there is little advantage 
m using radium, except that local recurrence is less likely after irradia- 
tion than after local excision. Permanency of results is also established ; 
seven, nme, eleven and more years of survival with complete freedom 
from disease can be shown in most clinics. The percentage of survivals, 
owever, varies with several factors of which the most important are 
extent of the disease and virulence of the neoplasm. It is noticed, 
owever^ that the heaviest loss is during the first two years ; that after 
® ^ ^ the sui^'h-al rate diminishes very appreciably 

and it can be said yvith confidence that after the fourth year the chances 
of permanent cure are very good indeed. If a patient survives five 
years, the probabihty of recurrence is very small, so that the figures for 
the SLxth and tenth year are nearly the same. 

MciJiod of Treatment. The general principles of radium therapy of 
cancer of the tongue can be summarised as follows ; 

(1) Oral toilet must precede all treatment. Septic teeth or even 
Realtliy teeth which are mechanically in the way should be extracted. 
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The importance of a clean mouth cannot be exaggerated, and additional 
sepsis from the teeth and gums renders the treatment more difficult, 
more unpleasant to the patient, and less efficacious. The gravity of 
the disease should outweigh considerations of vanity, comfort, or any 
other reason which may be brought forward against clearance of the 
mouth. Some workers have stated that extraction of teeth is not only 
unnecessary but even dangerous — this has not been the author’s 
e^erience. In the presence of metal fillings, gold bridges, or even 
vith healthy teeth, should these not be sacrificed, protection by rubber 
or vulcanite plates will diminish the degree of reaction. The criticism 
levelled against lead protection plates does not hold good for the 
up-to-date small coveiings accurately fitting over the teeth, light in 
weight, and of which the patient is quite obliN-ioiis (fig. 791), 
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(2) Treatment of the Primary Growth should always precede treat- 
luent to the lymphatic area. Disturbance of the lymphatics and lym- 
phatic glan^ by surgery or irradiation prior to the treatment of the 
primary g^o^vth is highly imdesirable, as for the success of irradiation 
it is necessary to have the parts irradiated under the best possible 
conditions as regards blood supply and venous and lymphatic drainage. 
Cell metabolism, state of hydration and local natural drainage have 
^ fundamental influence on the effect of radiation on the tumour 

and the less the interference the better the chance of 

success. 

(3) Treatment of the lymphatic area, either by surgery or irradiation 
or a Combination of both, must he carried out in all cases of lingual cancer. 
It equals in importance the treatment of the tongue itself, and should 
never be omitted, as experience shows that the risk of leaving the 
neck untreated is very great. 

The choice of the treatment to the cervical lymphatic area depends 
upon several factors, and will he analj^ed later {see page 1584). 
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T echnique of tmUment of the Primary Growth. Cancer of the tongue 
IS subKlivicled into two anatomical grotipa : (1) anterior— in fronUf 
the V of circumvallate papillic; (2) posterior— in the vallecula and 
epiglottis (fig. 792). A secondarj’ sub-division is into lateral groups 



and inferior group, the latter often encroaching on the floor of the 
mouth. Histologically, cancer of the tongue is sub-divicled into three 

groups : (1) squamous-cclled carcinoma witlicell-nestsffig. 703); (2) tran- 

sitional-celled carcinoma without cell-nests (fig. 704); (3) lympho-epi- 
le loina (fig. /95). All three histological types occur in the anterior 



group. The^ l>’nipho-epitheb'oina occurs in the posterior group, its 
irequency being about 10 per cent of the total cases. This anatomical 
an isto ogical clas.sification is of ‘essential practical importance. The 
pos erior group and the lympho-epitheliomnta are extremely radio- 
sensitive, they are also of a high order of malignancy, of rapid 
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disseinmation, and of grave prognosis. The knowledge of this differentia- 
tion dictates the selection of treatment. Cancer of the tongue can also 
he classified according to its clinical appearance into three main groups : 
(1) papillary or cauliflower, (2) nodular, (3) ulcerative. The first group 
is the most radio-sensitive, the last the most resistant to radiation, 
whilst the second group occupies a midway position. 
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Successful radium treatment of lingual cancer requires experience 
m radium therapy and adequate equipment. In the best circumstances 
the choice of treatment depends upon three main factors : site of 
lesion, type of le.sion, radio-sensitivity. 


An^erwr and Anterolateral Group. In this situation the method of 
choice IS needling. A barrage is placed deep to the lesion so as to 
mediate the tumour bed, and the lesion is surrounded by a palisade 
0 needles regularly spaced at the peripher>' (fig. 790). The needles 
usee in le^ ongue varj according to the volume and size of the groivth. 
The following table gives the specification of the needles (table Til) ; 


Table III 


Amoupl t}f Taiiupx, 

Oi-erali length. 

Screenage in platinum. 

external diameter. 

0-6 mg. 

IG mm. 

0-6 mm. 


1*33 „ 

27 „ 

0-0 „ 

1’8 „ 

2 „ 

33 

0*05 „ 

1-9 „ 


Additional screenage up to 0*8 mn 
prosdmity of the angle of the jaw. 


wit ^ ^ suitable needles are selected and threaded 

To A Ia.at is tied in 

The 0“ “ pi''' ®f Imen which i^s folded .and tied. 

soht r P'"'"! a 

nremedle f small lesions a local anfesthetic avitli suitable 

desirable^ ^ 'lent; in most cases a general ana?sthetic is 

catheter tf. by the intra-tr.ache.al method with a nasal 

tte oW this leaves a free mouth and 

msnertino ^ ’ rj P®P'd foravard and the lesion examined by 

inserter] V P''*P‘*‘‘“”-. ^ the lesion is small, 0-6 mg. needles are 
lesions 1 sutured in position ; in more extensive 

onnoshe I ”?■ ” ^ placed horizontally in pairs from 

tTHbreal n™' %'■ 785 and 780). All 

exceo«r t"' ™ “""‘"i- 'i«i and cut short with the 

aZTnT.^ ®a' Mtwo threads which are brought out loosely at the 
o e mou and attached to the skin with plaster or mastisol. 
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The quantity of radium varies with the extent of the growth from 
C mg. to 16 mg. or even more. The needles are left in position 7 days 
in most cases ; very e-xtensive growtlis may require 10 days treatment 
or re-needling at the end of the first week. The total do.se given this 
way varies from 1000 to 3000 mg. hours. The needles are removed 
under evipan anmsthesia. Whilst the needles are in position, the 
patient is kept in bed ; he is instructed not to talk but to write domi 
his requirements. The mouth is irrigated three or four times a day 
with a mild solution of Condy’s fluid. Diet is of necessity restricted to 
fluids, and the patient is encouraged to drink as much as possible. 
The mouth is carefully examined every day and the local reaction and 
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position of needles are watched. Pain may be entirely absent, but is 
slight as a rule in the majority of patients. (Edema is common, occur- 
ring at the end of the first 24 hours and subsiding in most cases in 4 or 
5 days. 

Posterior Group. The ideal treatment of this type of lesion is 
external irradiation by a bomb containing 1 gm., 2 gm., or 3 gnj. of 
radium, and this method should be used in tlie posterior group of 
lingual cancer whenever practicable. It presents great advantages 
over needlmg. The vallecula, epiglottis and back part of the tongue 
are difficult of access through themouth, and external needhng, even 
a guiding finger in the mouth, presents great technical difficulties, and 
consequently it is difficult to irradiate the ivhole lesion. By distance 
mass irradiation with a “ homb," a wide area in the posterior part of 
tongue and adjoining tissue can be treated with great accuracy and 
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the desired reaction obtained witli the least discomfort to the patient. 
Pour ports of entry are made use of, two on each side of the neck. 
Treatment is given to each port alternatively, two ports being treated 
daily. Duration of treatment : 1 hour per port with 2 gm. of radium, 
2 hour.? ■with 1 gm. of radium. Distance ; varying from 4 to 0 cm. 
Duration of treatment : 21 days; total time per port ; 7 to 10 hours. 
The average total dose delivered is 30,000 mg. hours. With the correct 
technique it is possible to give an efficient depth dose with only an 
erythema of the skin or epilation. In resistant cases peeling of the 
skin is at times ■unavoidable. If dis- 
tance irradiation is not available, 
surface treatment ■\nth plaques contain- 
ing 100 ing. of radium is the best 
alternative ; these are applied to each 
side of the upper part of the neck at a 
distance of 4 or 5 cm. continuously 
20 hours daily for three weeks (fig. 800). 
The results are good, but the skin 
reaction is more marked and extensive 
peeling is imavoidable. If needling of 
the posterior part of the tongue cannot 
be avoided, the needles can be intro- 
duced through the mouth from behind 
forwards with an angular needle liolder, 

buttheycannotbe sutured in; the threads 
are collected in a bunch and brought out 
through one or both nostrils and tied ; 
by this, method there is less likelihood 
ot the needles hecotning displaced than 
when the threads are brought out through the mouth (fig. 797). An 
alternative method to needling through the mouth is the introduction of 
the needles from outside either bj’ puncturing the skin or through an 
open incision, when a finger in the mouth guides the direction of the ' 
needle. In the posterior group of cases, interstitial treatment is not the 
best method of irradiation, and should be used only when surface or 
distance irradiation cannot be carried out from lack of facilities. 

Changes produced by treatment. As early as the third day from the 
beginning of irradiation \dsible changes may be noticed. In most 
cases no change is observed imtil the fifth or sixth day. The earlier 
the reaction the better ■ndll be the result. The first change noticed is 
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a flattening out of the neoplasm. This is most noticeable in the cauli- 
flo'wer or papillary type ; in the ulcerative tj’pe the crater becomes 
shallo-^ver and the edges less well defined. In a few days the area 
treated becomes paler, and gradually a layer of fibrin spreads over the 
lesion ; between the seventh and tenth day a thick white film covers 
the lesion, which is sharply demarcated from the surrounding tissues ; 
the colour of the fibrin changes from wliite to yellow in the following 
week, and in successful cases it gradually diminishes in size, healing 
taking place from the periphery. In about one month the lesion is 
healed and no induration is felt on palpation (figs. 798 and 799). This is 
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the normal reaction. Inflammation, oedema, acute sepsis, necrosis, or 
hajmorrhage are complications which can be guarded against by careful 
attention to technique. In cases previously treated by radiation, there 
IS a risk of radium necrosis both of soft ti.ssucs and of adjoining bones. 
The reaction in such cases i.s atypical, severe and painful, and la.stR 
several weeks. 


TREATJIEKT OF niE EYSITnATIC AREA 

The selection of treatment of the cervical areas depends upon 
several factors. For practical purposes it is useful to separate the 
cases into three, groups : (1) Ko palpable cervical glands ; (2) Palpable 
cervical glands (operable) ; (3) Inoperable or fixed masses of glands. 
The local condition of the tongue influences the choice of treatment. 
Treatment is imperative in all groups of cases, but the selection of 
treatment requires careful consideration. A block dissection of the 
cervical glands is indicated in the follo\riDg circumstances : (1) The 
primary g^o^vth must be healed mth a reasonable prospect of per- 
manency ; (2) The glands in the neck must be palpable but strictly 
operable ; (3) The general condition and age of the patient must permit 
a major surgical procedure. If the above conditions are not present, 
block dissection should not bo undertaken and irradiation should take 
its place. 

Group 1. Unpalpable Glands. Irradiation by X-rays or by means 
of a radium collar is the method of choice. Tlie treatment should be 
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given not earlier than two weeks after the irradiation of the primary 
growth. Technique of irradiation by a collar is by no means simple. 
A wde area must be treated, exten^ng from the mastoid process and 
lower jaw above to the cla\’icle below and transgressing the mid-lme 
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in front. The greater the quantity of radium and the greater the 
radium-skin distance the better the result. The collar must fit accur- 
ately and its thickness should be 3 or 4 cm. 100 mg. is required, and this 
is distributed on the outer aspect of the collar. Daily treatments of 
an average of 14 hours are given for 10 to 14 days and sometimes 
longer (fig. 800). Sterilisation of the l3nnphatic area can be thus 
obtained. If a bomb is available, the collar can be dispensed with. 
If time is of great importance, needling of the neck is a good substitute 
for external treatment. 



Group 2. Palpable Glands. In this group the palpable glands may 
be clinically malignant, or suspicion only of malignancy may be enter- 
tained. It is, however, impossible on clinical examination to dis- 
tinguish with certainty the true nature of glands. This group should 
be submitted to a block dissection of the neck if the operation is other- 
wise not contra-indicated. Irradiation is undertaken in all cases where 
block dissection is contra-indicated. When the glands are enlarged the 
insertion of needles through the skin (closed method) presents risks 
of puncturing the glands and spreading the disease to the cellular 
tissues of the neck. The method known as “ open needling ” is here 
indicated. Under general or local anasthesia an incision is made along 
the anterior border of the stemo-mastoid from the mastoid to the 
clavicle ; the muscle is exposed, freed and retracted outwards. The 
common facial vein may have to be divided to allow a better exposure 
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of the upper part of the auterior triangle. The vascular sheath and 
glands are exposed and under vision the lymphatic area is accurately 
needled udthout damage to the vessels or glands ; the supraclavicular 
fossa, the posterior triangle, and submaxillaty area ate then needled. 
The total quantity of radium needed is about 40 to 50 mg. in 20 to 30 
needles (fig. 801). All the threads are tied together and cut short except 
one, which is bronght out through the wound and acts as a guide for 
the subsequent removal of the needles. The wound is closed without 
drainage. At the end of a week the wound is partially reopened, the 
needles withdrawn and the wound closed, a drain being inserted. The 
operation can be done on both sides of the neck at the same sitting if 
bilateral treatment is indicated. 

Group 3. Inoperable Glands. In this group of cases the mass of 
glands is fixed to the deep structures, or there is a diffuse swelling m 
the neck. Such cases should be submitted to a preliminary course of 
X-ray therapy, followed by needling of the mass without incision of 
the sldn. The needles arc placed transversely into the mass, from 
behind fonvards. The treatment is of a palliative nature, but some- 
times complete disappearance of the glands follows. Xeedles can be 
left in position up to ten days. Erythema of the skin invariably 
follows, and sometimes even peeling. In this type of case interstitial 
irradiation is essential, as a large mass of tissue must be irradiatfid and 
the external treatment alone is not adequate. 


RESULTS 

The results of radium treatment of cancer of the tongue show the 
true value of the method if a sufficiently large number of cases in various 
clinics are analysed. Indindual results of small numbers in small 
centres during their first few years, which could be called the years of 
apprenticeship, are useless ; they are no more a true indication of the 
value of radium treatment than the mortality of a AVertlieim’s opera- 
tion in the hands of a novice is the true indication of its operative risk. 
The following list of cases represents a fair view of the results : 

Boy Ward and Burden Smith {Radium Institute, London). 


Rive years: 1925-1029. 


Total number of cases treated 

. 154 

Enlarged glands . . . . 

. Ill 

Initial disappearance of growth . 

. 116 

Reaurence of primary growth 

. 78 
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In tliese 154 cases 4 survived five years, 6 for three years, 13 
for two years, 47 for one year, 38 for sis months, 4G less than 
six months. 


Douglas QuicTc {Manorial Hospital, A'cio York). 

Ten Years : 1917-1927. 

Total number of cases treated . . . 473 

Ah ve (ttnselected) (periods not stated) . . S7or2S% 


Hegaitd {Eadium Institute, Pam). 

Five Years: 1920-1925. 

Total number of cases treated 
SC cases excluded from statistics for various 
reasons ..... Total : 
Healing of primary lesion .... 

Of these inoperable 

Died of regional metastases 

Survived 1-0 years ..... 


311 

275 

133=^48*3% 

89 

57 

77=28% 


Berven {Eadiumhenimei, Stockholm). 

Three year cures in 15 out of 20 cases = 75% 
Five year cures in 7 out of 12 cases = 58% 


Stanford Cade {Westminster Hospital, London). 
Eight Years: 1925-1932. 

Total number ; 255. 


Seven year survival 

. 2 cases of 1 8 treated 

= 11% 

Six year survival . 

. 3 


10 „ 

= 18-7% 

Five year survival . 

. 3 


16 „ 

= 18-7% 

Four year survival . 

. G 


21 ,, 

= 28-6% 

Three year survival 

. 14 


51 „ 

= 28-2% 

Two year survival . 

. 12 


46 „ 

= 26% 

One year survival . 

. 15 


34 „ 

= 14-9% 

Less than one year survival 20 


23 „ 

= 86-9% 


An analysis of the cases shows that a great proportion of them had 
glandular metastases when treated, and that in a number of cases 
extent of the disease precluded any real hope of permanent cure. 
The conclusions from the above figures are : 

(I) Total disappearance of neopla.^nis, including glandular meta- 
stases, can be achieved by means of radiation. 
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(2) Disappearance of lesions is not always permanent. 

(3) Radium Las reached at least equality of status wth surgerj’ 
in the treatment of operable cases. 

(4) In inoperable cases radiation is the only method of treatment 
available. 

(5) Palliation given by radium is worth wliile from the patient's 
point of view, although it vitiates the value of statistics if compared 
with surgical statistics. 


RADIUM TREAT-MENT OF CAXCER OF THE BUCCAL MUCOSA 

Squamous-celled carcinoma of the buccal mucous membrane occurs 
in three clinical types, similar to those met in the tongue. (1 ) Papillary 
or cauliflower tj’pe, occurring often in patches of leucoplakia ; (2) 
Nodular type, which clinically is a tumour in the substance of the 
cheek, of characteristic hardness and infiltration ; (3) Ulcerative 
type, with the hard edge and a base of granulomatous appearance. 
Nearly all cases are histologically squamous-celled carcinomata with 
cell-nests. Glandular involvement is as frequeht as in cases of lingual 
cancer. The general principles of radium treatment both of the primary 
growth and of the IjTnphatic field arc identical with those of lesions 
of the tongue. 

Technique. External radium application or needling are both used 
according to the method favoured by the particular clinic. In aU 
cases, excision ^rith the knife or diathermy is contra-indicated, as it 
adds nothing to the immediate or remote results of radiation. In small 
growths, not involving the muscles of the face or the gingival mucosa, 
an intra-oral surface appltcalion is indicated. A plaster cast is taken of 
the area to he treated, a suitable stent or shellac applicator is made 
from the cast and small radium needles inserted into the applicator. 
For a lesion of 2 cm. diameter, about 15 mg. of radium are required. 
Treatment is intermittent ; according to the patient's tolerance 12 to 
18 hours’ treatment is given daily. The lesion is inspected ever}’ day 
and treatment stopped on the first appearance of the fibrinous deposit , 
as a rule 7 to 10 days’ treatment is required. 

If the lesion is of the ulcerative type, or involves the rauscuLir 
layer of the cheek, interstitial irradiation is indicated. A senes o 
needles are inserted in the submucosal layer imder the lesion, and m 
the healthy tissue above and below ; 1 mg., 1'33 mg., or 2 mg. need es 
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are used, according to the length of the lesion ; 7 days’ treatment is 
given. The dosage varies from 1000-3000 mg. hours. 

In extensive lesions involving the skin, both needling and external 
surface application by means of rubber or Columbia paste plaque are 
indicated. Needling should precede surface irradiation. The plaque 
need not exceed 2 cm. in thickness, should cover a wde area beyond 
the growth, and carries between 20-40 mg. of radium. By the combined 
treatment even extensive growths perforating the cheek can be made to 
heal entirely. Involvement of the gingival mucosa or bone makes the 
treatment more complicated, but is no contra-indication to irradiation. 

As an illustration we can quote a case of extensive squamous-celled 
carcinoma of the cheek which had involved the jaw, perforated through 
the skin, and formed numerous sinuses ; it was treated by needling 
first through the mouth, followed immediately by needling through 
the skin. By this method continuous treatment for 14 days was given 
by the interstitial method and a total of 6384 mg. hours was delivered. 
At the end of the fifth month after treatment, the ulceration both 
inside the mouth and outside on the face bad entirely healed. There 
is no recurrence so far, four years after treatment. 

RADIUM TREATaiENT OF CANCER OF THE LIP 

All cases of cancer of the lip are eminently suitable for radium 
therapy, malignant growths of the lip being, next to skin lesions, the 
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most susceptible to radium therapy ; only a small number of very 
virulent cases prove failures. There is no doubt that in the case of the 
lip, radium offers the best possible means of eradicating the disease. 
Lesions of the lip are either superficial and hypertrophic or infiltrating 
and ulcerative ; the former are the more sensitive to radiation. 
Glandular involvement is much rarer than in cases of lingual or buccal 
cancer, and treatment of the cervical lymphatic area is by no means as 
essential as in the latter group. "With small lesions, and in the absence 
of palpable cervical glands, treatment to the neck can legitimately be 
omitted. Needling is the best and quickest method of treatment, hut 
surface application by external or combined external and intra-buccal 
plaques is widely used both in England and in France. The technique 
of the surface and interstitial method is identical vrith that applic- 
able to the mouth and tongue. Extraction of septic teeth is of great 
importance ; and the severity of the reaction depends a good deal 
upon the presence of sepsis. The lesion takes about one month to 
epithelialise (figs. 802 and 803). 

RESULTS 

The author’s cases consist of a series of 60 patients, of whom nine 
died of the disease. As all cases seen were treated irrespective of the 
stage of the disease, the absolute cure rate is therefore 82 per cent, 
extending up to ten years. Forsell, in operable cases ^vithout glandular 
metastasis, obtained 86 per cent of cures, as compared to 73 per cent 
from surgical treatment. At the Paris Radium Institute of 112 cases 
treated in a period of six years, healmg of the primary lesion was 
obtained in 76 cases. The Radium Institute, London, in the period 
1925-1929 treated 45 cases, of which 45 per cent remained free from 
disease for more than three years. 


RADIUM TREATMENT OF EPITHELIOSIA OF THE PALATE 
Epithelioma of the palate is differentiated according to its position 
into lesions of the soft palate and those of the hard palate. The prog- 
nosis varies with the localisation ; in the soft palate there is in the 
majority of cases early involvement of the cervical glands, and in a 
number of cases this is bilateral. The ultimate prognosis, therefore, is 
very grave, although the primary lesion is sensitive to radiation and 
rlisappears ’adth adequate treatment. Carcinoma of the hard palate 
must be distinguished from new growth of the maxillaiy antrum 
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involving the palate. In cancer of the mucosa of the hard palate, 
occurrence of Ijunphatic involvement is not so frequent as in the 
posterior group. The technique of irradiation varies -with the situation 
of the g^o^vth. In the anterior group surface radiation by an intra- 
oral dental appliance is the treatment of choice ; the plaque is made 
of vulcanite, shellac, or stent from a plaster cast model ; the lingual 
aspect of the applicator is covered with a layer of lead 1 min. thick for 
the protection of the tongue. 15-20 mg. of radium are required ; the 
proximity of the bony palate necessitates full screenage. The plaque 
is worn 18 to 20 hoxms daily for 7-10 days. In the posterior group 
(soft palate) interstitial irradiation is the method of choice ; this can 
be done either with needles or with seeds ; the introduction of seeds is 
simpler and quicker ; the threads are brought out through one or both 
nostrils and tied ; with attention to technique the needles or seeds can 
be kept in place seven days. The reaction and healing are similar to 
those in other parts of buccal mucosa (6gs. 804 and 805). 

RADIUil TREATilENT OF CAKCER OF THE MAXILLA 

Neoplasms of the maxillary antrum arc cither sarcomata or carcino- 
mata. The latter are squamous-celled, transitional-cellcd, or adeno- 
carcinomata. In selection oi treatment the choice lies between fadtathn 
or excision. Excision necessitates very wdde removal of the whole 
upper jaw and at times removal of malar bone, ethmoid cells, and 
exenteration of the orbit ; the results of surgical removal give only 
a small percentage of permanent cures, and this with grave mutilation, 
both m appearance and function. Although radiation cannot claim a 
large percentage of permanent cures, the results obtained are very 
encouraging ; the treatment although tedious is safe, and functional 
disturbance is small and can be remedied ; external deformity can be 
entirely obviated (fig. 80G). 

Histological examination must precede treatment. If the tumour 
is a sarcoma, X-radiation is the method of choice. No operative inter- 
vention of any kind is necessary; excision adds nothing to the 
patient’s prospects of freedom from disease and may conceivably 
hasten dissemination. 

Sarcoma of the upper jaw is extremely radio-sensitive, and external 
radiation is all that is required. High voltage X-rays have given such 
gratifying results that it should be the first method of treatment ; it 
safer and simpler than radium, and the results obtained are good if the 
technique is up-to-date and the dose adequate. 
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Carcinoma of tlie antrum is much more resistant, and here radium 
is definitely superior to X-rays. Treatment by radium requires an 
accurate estimate of the extent of the neoplasm ; it is therefore 
essential to expose the growth surgically. This can be done through 
the canine fossa, through the nose, or through the palate. The palatal 
approach is the method of choice. Douglas Harmer and Douglas Quick 
prefer this route after ten years* experience of the method. The object 
of the operation is threefold : (1) access to the neoplasm for partial 
removal and for irradiation ; (2) drainage ; (3) provision of an 
inspection vdndow, so that remnants of growth or recurrences can 
be easily detected at the earliest 
possible stage. Penestration of 
the palate (fig. 806) fulfils the 
three conditions without external 
mutilation. The operation is done 
under gas and oxygen onassthesia 
through a nasal catheter passed 
into the trachea ; this facilitates 
plugging of the pharynx. A 
^s-indow is cut in the hard palate 
TOth the diathermy needle ; the 
actual extent and position of the 
window depends upon the stage 
of the disease ; removal of the 
alveolar margin is necessary in 
about half the cases. r.>. 8o^^-FE^rsTRAnoT or tawti 

, , . Ab 9C5CB or DeroBarrY. becuebevcb Six 

The soft palate, or the posterior fbars Amt rsainfesr. 

part of it, and uvula are preserved, 

as tills assists fimctional restoration of speech by a suitable dental 
appliance. Access having been obtained to the lesion, as much of the 
growth as possible is removed by means of a diathermy loop, extensions 
into the ethmoidal and sphenoidal areas being looked for. Irradiation 
is carried out in two stages. The first stage consists in the immediate 
insertion of a relatively large quantity of radimn into the cavity of the 
antrum, 30 or 40 mg. in tubes of 5 or 10 mg. each, screened by 1 mm. 
of platinum, being carefully placed in position and the ca\'ity plugged. 
The plugging and radium are removed 24-48 hours later. A week or 
ten days after operation the second stage of irradiation is proceeded 
with ; a plaster cast of the cavity is taken, and a hollow model is made 
consisting of two separate layers of shellac. This applicator is some- 
times made in two sections, to facilitate introduction. Radium needles 
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of small dimensions (0-5 mg., 0-6 mg., or 1 mg.) are placed between tlie 
two layers of shellac, wliich arc sealed ; a plate containing 1 mm. of 
lead for the protection of the tongue completes the apparatus. The 
applicator is worn 10-12 hours daily until the cavity is covered with 
a thin wiiite film (10-12 days). The cavity epitlielialises in four to 
eight w’eehs. A permanent denture with suitable obturator is then 
made. 


RESULTS 

Douglas Hanner in the Semou Lecture for 1931 gives a full analysis 
of the results of radiation treatment of malignant disease of the upper 
jaw and this can he summarised as follows : 


Table IV 
New {Matjo Clinic). 

Total 97 cases. 

Growths starting in the antrum . . 70 (a) 

Gro^rths starting outside the nntnini . 27 (6) 


! 

Total 

Dead, lost, OT . 
reeuntd. \ 

Alive ftet from disease (ypora). 

1-3 3-5 6-8 

Vet «Kf. 

(a) 

70 

49 i 

5 

5 

11 

30 

(b) 

27 

13 

1 

5 

8 

51 


Table V 

Quick {Memorial Hosjnlal, Netv Yorh). 



Total. 

; Dead. 

Lost. 


FrttjTom discast (years). 

Total 5-10 3-5 1-3 -1 

MaxitU . . 

122 

48 

1 

35 

39 

29 

9 

4 

8 

8 

Antrum 

103 ' 

42 

31 

24 

IG 

4 

8 ^ 

2 

2 
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Table VI 

Haemer’s and Cade’s {Cases up till 1931) 


! 

^ 1 




Aiite xctlho^t dtBtate . 
1 (year«). 

1-1 1 2 3 4 6+S; 

1 Aliie utth dittase \ 
I {ytOTB). 

[-1 1 2 3 4 5 +6| 

j Dead (a//er years). 

-1 1 23 46+5 

Hanner 

53 

40; 

3 

0 

2 1 

1 

1 

1 

_ 


1 

1 

11 




_ 

23 

8 

3 

1 

1 

2 

- 

i 

3 

Cade . 

' 

1 

C 

1 

- 

9 

2 

I 

1 


- 

- 

- 

1 

2 - 


I- 

- 

- 

3 

i 

2 

1 

- 

1 

- 

- 


Tlie total number of cases collected by Harmer is as follows ; 


Table VII 

Nose : Sinuses : {Carcinoma) 



1 ' 

I 


S 

^ 1 

ALt'e teilhout disease {year*). 
-1 1 2 3 4 5 +5 1 

1 AUft mih disease {years). 

1 -1 1 2 3 4 S +6 

819 

427 

1 

13G 

256 

29 

isj 

54 


40 1 

3 

60 

- 



1 

49 

- 

- 


Hanner’s conclusions are that, although the results are poor, this 
is due chiefly to the fact that most of the cases u'ere quite inoper- 
able, and treatment was given solely for palliation. In early cases 
good results can be expected in at least one third of the cases. 
Prognosis in sarcoma is better than in carcinoma. 


RADimU TREATMENT OF CANCER OF THE TONSIL 

Malignant disease of the tonsil is now recognised to be of very 
grave prognosis, and most surgeons are of the opinion that surgical 
treatment by excision with the scalpel is hardly ever successful in 
producing a permanent cure. Radiation, with or without additional 
diathermy excision, is the treatment of choice, and whether X-rays 
or radium be employed it should be given a trial as the treatment of 
choice. 

Clinically tliree different types of tonsillar neoplasms are recognised. 
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tlie ulcerative type, tlie papillomatous type, and the massive non- 
ulcerating tumour. Histolo^cally they are either squamous-celled 
carcinoma or lymplio-epithelioma. Metastases occur rapidly and not 
infrequently are bilateral. 

The technique of irradiation has passed through several phases : 
interstitial peroral treatment, external treatment, and a combination 
of both ^vith or vrithout additional diathermy excision have all been 
tried. There is, however, no doubt that Ber\'en has proved that the 
method of choice is mass radiation (teleradium) ^nth a bomb containing 
2, 3, or more grams of radium. Result both immediate and remote 
have improved dramatically by the adoption of this method of treat- 
ment. A combination of X-rays and bomb treatment has given 
encouraging results, and the metlmd adopted at Westminster Hospital 
for the past three years is such a combined simultaneous irradiation ; 
with the 2 gram bomb, three ports of entry are used on the affected 
side of the neck, at C or 7 cm. radium-skin distance ; 30 to 36 hours’ 
treatment spread over 21 days are required. The primar)’ tiunour 
disappears in most cases. Permanency of results cannot as yet be 
assessed. If no bomb is available, treatment can be given either 
by peroral needling or by means of a collar canying lOO mg. of 
radium at a distance of 4 cm. applied 12 to 10 boims daily for several 
weeks. 


RAD1U5I TREATMENT OP CAXCER OF TUE LARYN’X AJH) 
PHARYJJX 

In the treatment of laryngeal and pharyngeal cancer, radiation by 
X-rays and radium has made rapid strides both in technique and m 
results obtained. Each case of cancer of the upper air-passages should 
be carefully considered as to possible treatment by radium prior to any 
operative interv'ention. 

The gravity of the disease cannot be exaggerated ; the mortality 
is so great, early diagnosis so rare, and surgical excision such a formid- 
able undertaking that the possibilities of radiation should be very fully 
explored. 

Larynx. In malignant disease of the larynx, the term endolaryngeal 
or intrinsic cancer should be restricted to growths of the vocal cords, 
ventricular bands, and anterior commissure. These groivths cause 
early symptoms and manif^t their presence by hoarseness ; they 
grow slowly, have no tendency to invade the laryngeal skeleton till 
late in the disease, and do not produce glandular metastases as long 
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as they remain truly intrinsic. They are amenable to treatment by 
laryngofissure uith a very good percentage of cures. Radium treat- 
ment is superior to laryngofissure in functional results, but should only 
be attempted by those wlio have the necessary experience and facilities 
to carry out the treatment. 

Technique. The method of treatment consists in interstitial 
irradiation by open operation of access. It is known as Harmer’s 
method of fenestration of the larynx, and consists in the removal of 
portions of the thyroid cartilage, cricoid cartilage and hyoid according 
to the extent and situation of the growth. The cartilages are removed 
to prevent subsequent necrosis and to permit close and accurate juxta- 
position of the radium needles to the lesion, ^vithout opening the air- 
passages. In cases of a bilateral lesion or a growth involving the anterior 



J’lff. 80S.— FESESTB.iTlO'T or TffTBOTp CASttUOt CRlCOtS ClBTIt40E, 

SlTOWEfO TEE IREl tVSiCE THB I.4BTXX WRICB IS tRRiDlATED. Is CASES OT 
SCEOlOmo EXTBesIOTf. 
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commissure, a bilateral fenestration should be done. Figures808 and 809 
illustrate the area of cartilage removed and the corresponding irradiated 
area in each case. The needles u.sed should have 0*8 mm. of platinum ; 
their length, and therefore radiimi content, varies from I mg. to 2 mg. 
of radium. The number of needles used varies from 7-10, and if left 
in position 7 daj-s tlie dose varies from 1,000 mg. to 2,600 mg. hours. 
Following the treatment there are two distinct periods of reaction : 
(1) The immediate reaclion which does not always occur, and is noticed 
at the end of the period of irracUation ; it is mild in character, character- 
ised by slight dysphagia, loss of voice, slight cough, and swelling of the 
upper aperture of the larynx. (2) The delayed reaction ; this occurs 



3 to 4 weeks after treatment, and is more severe, the degree varying 
with the dose given. There is an increase of secretion of mucus, cedema 
of the pharjmx and upper laryngeal aperture, and a good deal of dis- 
comfort ; it lasts about 10 days. During the treatment the lesion cau 
be observed, and flattening of the growth is noticed about the fifth 
day ; filming of the lesion follows, and gradually the cords assume a 
normal appearance. 

Fenestration of the larynx in suitable cases is the method of choice ; 
it requires verj' little radium ; the operative procedure is practically 
without risk, and the results compare very favourably with those of 
larjmgofissure. 

Pharynx. The gro^dhs in this region comprise : ( 1 ) The epUaryn- 
geal group ; epitheliomata of the epiglottis, pharyngeal aspect of the 
arytenoid and aiyepiglottic folds. (2) The lateral pharyngeal group : 
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lateral vrsW of pliarjTix and sinus pyriformis. (3) The hypopharyngeal 
group : posterior wall and post-cricoid area. This classification is 
based not only on the anatomical origin of the lesion, but the disease 
in each group presents a different clinical picture with a great variation 
in syTnptoms and prognosis. There are peculiar difficulties inherent 
to this situation, due to the difficulty of access, interference u-ith 
deglutition, respiration and speech, presence of pharyngeal mucus 
and proximity of the larymgeal cartilages. 

Technique of Treatment. Radium treatment can be carried out by 
one of the three following methods, according to the facilities avail- 
able : 

(1) In the epilaryngeal group where the lesion is on the ary- 
epiglottic fold or epiglottis, subperichondrial resection of the ala of 
the thjToid cartilage with removal of the hyoid gives good access ; 
great care should be taken to avoid opening the pharynx or larynx ; 
needling is as described for the operation of ‘fenestration'’ (fig. 809). 
The needles can with advantage be sutured in position to prevent their 
accidental displacement and to ensiure accurate and uniform irradia- 
tion. About 18 rag. in long needles of 2 mg. and 3 mg. are required. 
Period of irradiation, 7 days. 

(2) Surface Irradiation by means of Columbia paste or rubber 
collar ; 100 mg. of radium placed at a distance of 4 cm. 14 hours 
daily for 3 weeks. This method is advocated if facilities for mass 
radiation are not available (see fig. 800). 

(3) Distance Mass Radiation. This is imdoubtedly the method of 
choice. A bomb containing 2, 3, or 5 gm. of radium is the ideal w'eapon 
for the treatment of pharyngeal cancer. Daily exposures of 1 or 2 
hours, according to the quantity of radium used, are given. The 
distance varies from 5 cm. to 10 cm. Multiple ports of entry are made 
use of. Treatment is prolonged over a period of 4 to 6 weeks (see 
figs. 788, 789 and 790). 

The results obtained are superior to all other methods, with the 
exception of Iiigh voltage X-radiaf ion by Coutard’s protracted fractional 
treatment. With this method about 15 per cent of 3-year cures are 
obtained. 


nADIUJl TREATIIEKT OF CANCER OF THE BREAST 
Surgical treatment of cancer of the breast has been standardised 
since Halsted’s operation was described in 1894 and its modification, by 
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the removal of the pectoralis major, two years later. Surgical statistics 
are in uniform agreement as regards results for a period nearly 40 years 
long. The best results are : 70 per cent of 5-year cures in early cases 
without involvement of axillary glands. Tliis seems a most satisfactory 
state of affairs, but does not tally with the large numbers of recorded 
deaths from breast cancer. The desirability of improving the results 
is best seen when other factors than operability are studied. The most 
important factor is that only a very small proportion of cases are seen 
prior to the development of axillary metastases. Portman’s figures 
show that 95 per cent of cases have glands involved when operated 
upon. Sampson Handley states that 70 per cent of all patients operated 
upon should be considered as having intra-thoracic involvement. Dean 
Lewis in a study of cases at Johns Hopkins Hospital from 1889 to 1931 
states that although the results for the first five years are encouraging, 
ultimately nearly all patients die of the disease. Douglas Quick states 
that when all factors are analysed it is found that of all patients 
operated upon, 70 per cent die of the disease by the end of the fifth 
year, and that the majority of the remaining 30 pet cent die of cancer 
ultimately. Under these circumstances it is important to see if 
radiation, alone or in combination with surgery, improves the patient’s 
prospects. 

In this respect Forsell’s statistics for combined radiological and 
surgical treatment over a period of ten years are of great importance. 
In 73 cases where post-operative treatment was carried out, 29 per 
cent were sjTnptomlcss for five years. In 45 cases of pre- and post- 
operative treatment, 40 per cent were sj-mptomless for five years. The 
average five year result with surgery alone (in all operated cases, 
including those with axillary glands) is 20 to 23 per cent ; with com- 
bined treatment 39 per cent. Thus the end results are nearly 100 per 
cent better by the combined method. The results^of pre- and post- 
operative irradiation are greatly superior to merely post-operative 
irradiation. Westermark analyses cases that died from cancer of the 
breast as follows : 

Untreated : Average life 31 months. 

With operation : Average life 39 months. 

With operation and post-operative irradiation : Average life 49 
months. 

With pre- and post-operative irradiation : Average life 61 months. 

Local recurrence after surgery ; 65*7 per cent. 

Local recurrence after combined treatment : 34*6 per cent. 
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Portman’s results with post-operative irradiation give a 5-year 
curability rate of 43 per cent, that is 10 per cent improvement on his 
own compilation of surgical results alone. Pfahler in an extensive 
analysis of 1000 private patients in various stages of the disease gives 
the following figures ; At the end of five years with no treatment, 
12 per cent will be alive ; with surgery alone 35 per cent, with surgery 
combined with radiation 55 per cent will be alive. He concludes that : 

“ It seems, therefore, that it has been sufficiently demonstrated that 
even with our present imperfect knowledge and imperfect technique, 
irradiation is proved to be of definite value in the treatment of cancer of 
the breast, and that whenirradiation is given skilfully and thoroughly the 
patient’s chances are nearly doubled as compared with surgery alone.” 

Geoffrey Keynes, in an analysis of 171 cases of primary carcinoma 
of the breast, shows 46*1 per cent of three years survival in inoperable 
cases. Here the value of radiation is clearly superior to other methods 
of treatment. Geofirey Keynes’ conclusions are as follows : 

“ The results of radium compare favourably with those of pure 
surgery. No exaggerated claim is made for radium such as it should 
supplant surgery, but radium has a definite place in the treatment of 
cancer of the breast and should be used instead of, or combined with, 
surgery according to circumstances. The place of radium will vary 
with the stage of the disease and other conditions. In inoperable 
tumours it is the treatment of choice, and in hopeless cases remarkably 
good results can sometimes be obtained.” 

Selection of Treatment. The choice of treatment should be guided 
by the experience of the results by the various methods available. 
Under no circumstances should radiation be considered as a method 
opposed in any way to radical surgery. The sole consideration in 
planning treatment must be the ultimate result. It may be of practical 
value to tabulate the various factors which influence the choice of 
treatment, since from these the indication for radium can he deduced. 

(1) Importance of Age of Patient. The gravity of the disease and 
the prognosis bear a definite relation to the age of onset. In patients 
under 40 years of age, surgery alone gives indifferent results. The 
fourth decade is a borderline group. After 50 years of age, svageiy 
shows its best five year survival rate. In old patients conservative 
surgery equals radical measures. 

(2) Operability. A removable growth is not always operable. 
Very extensive fungatmg tumours benefit enormously from surgical 

VOL. I. — 3 T 
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treatment. The deckling factor is glandular involvement, fixation of 

the breast and type of growtlh 

(3) A combinalion of sui^ry and radium ofiers a better chance 
than surgery alone. Pre- and post-operative irradiation is of much 
greater value than post-operative irradiation. Of the tu'O, pre- 
operative radiation is the more important. With adequate technique, 
it does not delay healing or complicate the operative procedure. 

With these cardinal points in view, the following principles of 
treatment can be formulated : 

(1) Early growths without axillary glands in women in the fifth 
decade should be submitted to radical operation. 

(2) Borderline cases, from the point of view of operability, should 
be submitted to pre- and post-operative irradiation. 

(3) Inoperable or advanced cases are better treated by radium than 
by surgery ; but fungating masses should in all cases be removed by a 
consen’ative operation, although such operation is quite inodequate 
if considered from the orthodox surgical conception of the problem. 

(4) In young patients, in cases where operation is either impossible 
on general grounds, or refused, radium ofiers quite good prospects of 
five year survival with freedom from sjTnptoms ; results vary from 
restoration to normal to the presence of a residual but quiescent mass. 

(6) Treatment of cancer of a lactating breast is primarily by 
radium. 

(6) Post-operative recurrences — in the skin, in the sternum, in the 
supraclavicular fossa are eminently suitable for radium treatment. 

Technique of Treatment. The problem of radium treatment of 
breast cancer has been somewhat obscured by the general acceptance 
of “ needling ” or interstitial irradiation as the main method of treat- 
ment. Needling, however, is only a part of the treatment, and surface 
or external irradiation is at least of equal importance. The indications 
for each method are quite definite and the ideal radiiun treatment is 
external or surface radiation ; in general use a two-stage treatment 
ofiers many advantages. 

JVheti Hadium is the Sole Method of Treatment. The following 
technique or “ two-stage ” treatment is adopted ; 

First Stage : Interstitial Irradiation. The needles employed vary in 
length, and therefore in radium content, but the linear intensity is the 
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same throughout. The total quantity of radium required varies Tvith 
the size of the breast and the size of the tumour; 50 mg. may 
su£B.ce for a small breast ; in a large pendulous breast, as much as 
120 mg. may be required. The object in view is not only to surround 
the neoplasm with radium, but to treat the whole breast and the 
lymphatic area. With skill, the area treated is greater than that 
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included in the most extensive radical operation ; it includes the 
lymphatics along the internal mammaiy vessels and always includes 
the supraclavicular fossa (figs. 810 and 811). 

The tumour is first irradiated ; long needles are placed deep to it 
in the substance of the breast or the pectoral muscles, as occasion 
demands ; these form a deep barrage ; a second layer is placed super- 
ficially to the tumour, at right angles to the first series. The breast is 
then irradiated ; the glandular and fatty tissue is needled, the needles 
being placed in parallel rows in couples tied to each other, or in a circle 
radiating from the tumour. The lymphatic area is next dealt with. 
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(a) The supraclavicular fossa : needles are placed above and parallel 
to the clavicle and also along the line of the sterno-mastoid. (6) The 
costo-coracoid area : needles are inserted below the clavicle parallel to 
it if long needles are used, or vertically if shorter needles are used; 
the needles must be placed deep to the pectoralis minor, (c) The 
anterior parts of the intercostal spaces * the second, third, fourth and 
fifth spaces are needled near their sternal ends, (d) The axilla : needles 
are placed deep to the pectoral muscles from the external margin 
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inwards along the anterior axillary wall ; the same is done along the 
posterior wall on the subscapular muscle ; the apex of the axilla is 
reached through the pectoral muscles, and a few needles are placed 
along the brachial and axillary vessels (fig. 810). The mid*axillaTy 
line is needled from the apex of the axilla to the lower border of the 
costal margin. The sHn punctures are sealed with mastisol, and the 
whole area covered wth a thin layer of gauze kept in position by 
elastoplast. 

After-treatment. The needles axe left in position seven days ; m a 
few exceptional cases ten days’ irradiation is given. The dressings are 
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not disturbed. The needles are removed under evipan ansesthesia. 
Most needle punctures are inflamed when the needles are removed ; 
some debris and pus can be squeezed out from each puncture hole. 
Hot fomentations are applied for two days ; the area is then kept dry 
with z’mc stearate powder. 

Second Stage : Surface Irradiation. The object of the second stage 
is to provide an irradiation of uniform intensity throughout the area 
treated ; it supplements the needling, which gives a very high intensity 
in the vicinity of the needles, but 
leaves spaces between the needles 
which must be considered as under- 
irradiated. External irradiation 
also provides the possibility of 
increasing the time factor up to 
three weeks or more, while it 
permits fractioning the time of 
treatment and allows the patients 
periods of rest and recuperation 
each day. The distance between 
the skin and radium varies with 
the quantity of radium available, 
from 16 mm. to 3 or even 4 cm. 

Various substances are employed 
to make plaques : sorbo rubber 
and Columbia paste are used 
extensively. The main object of 
the plaque is to ensure the dis- 
tance between skin and radium. 

A plaque or jacket is prepared for each individual case. If 
short radium-sWn distances are used, the needles are distributed 
equidistantly on the outer surface of the plaque in parallel row's ; 
the distance between two adjacent needles and two adjacent row’s 
is such as to provide uniform distribution at a depth of 15 mm. 
or more. If larger quantities o! radium are available (150-250 mg.) the 
distance is increased to 4 cm. ; a jacket of thin sorho rubber or a thin 
plaster jacket is used as a foundation ; wooden boxes contaming at 
one end units of 10 or 15 rag. are placed on the jacket (fig. 812) and 
strapped on or sutured in position. Treatment is intermittent, 12 to 
16 hours daily being given; the treatment is spread over a period of 
10 to 15 days. 
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Pre-operative Radium Treatment. In pre-oper«'itive irradiation, the 
surface treatment is the method oi choice : needling is contra-indicated 
as a preliminary treatment if operation is contemplated. The treat- 
ment is carried out by means of a jacket ; 3 cm. as a minimum radium- 
skin distance is necessary ; the treatment is prolonged and an adequate 
dose must be given (with 100 mg. of radium, 12 hours daily, a total of 
15,000 mg. hours is given in 14 days). A period of three weeks should 
elapse between the end of racliation and the operation. Healing is not 
delayed, and there is no added difficulty in the operative procedure. 

Post-operative Treatment. This is in every way similar to pre- 
operative treatment. It should commence as soon after operation as 
possible, even before the removal of the stitches (about the fifth day). 
The radium jacket is placed over the dressings. Tl\e dose varies 
according to the pre-operative treatment. 

Treatment of Post-operative Recurrences, Skin Nodules. If fe^ 
number and discrete, interstitial irradiation with small needles (0’6 mg., 
1 mg., 1*33 mg.) is the treatment of choice. Each nodule is under- 
mined by one or two needles, and surrounded on all sides by a barrage 
of needles. Peeling of the skin at the end of the treatment is the rule. 
If the nodules are very numerous, and involve a large part of the flap, 
needling is contra-indicated ; a slow treatment with a jacket will lead 
at the end of 4-6 weeks to peeling of the skin and disappearance of the 
nodules. In such cases an area of normal skin beyond the nodules 
should be treated, as otherwise a marginal spread often occurs. 

Supraclavicular Glands. If a “ bomb ” is available this should be 
employed. The technique is similar to that used in the treatment of 
cervical glands in pharyngeal and oral lesions. An alternative is 
“ closed ” needling of the supraclavicular area (the insertion of needles 
without an incision of access). A ** collar ” in this situation is difficult 
to apply efficiently. 

Sternal Metastasis. The recurrence of disease in the scar or adjoin- 
ing tissues in the neighbourhood of the sternum is suitable for radium 
treatment and the prognosis is surprisingly good. Masses of tumour 
as big as an orange fungating through the skin can be made to disappear. 
The method of treatment is a two-stage irradiation. Needling of the 
sternum presents no difficulty or danger if the screenago is adequate. 
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RESULTS 

The first operable case of cancer of the breast treated at West- 
minster Hospital by radium alone is now in the seventh year free from 
any evidence of disease and in normal health. My personal series of 
cases from 1926 to 1932 show a survival rate as follows : 


Table VTIJ 


Dale. 

Total. 

Operahle. 

Inoperable. 

Alive. 

Dead. 

Untraced. 

192&-7 

1 6 i 

_ 

6 

1 

4 

1 

1928 

U 1 

3 

8 1 

6 1 

5 1 


1929 

43 1 

10 

33 ' 

12 ' 

28 ' 

3 

1930 

48 

13 

35 

22 

23 

3 

1931 , 

49 

18 

31 

26 1 

19 1 

4 

1932 1 

43 

18 

25 

1 

38 ] 

6 1 


Total . 

200 

62 

133 { 

105 1 

84 1 

11 


There can be no doubt that the prognosis in cancer of the breast 
can be materially improved by the judicious, careful, and expert use 
of radium, either as the sole method of treatment or in combination 
mth surgery.. Early diagnosis remains the greatest single factor 
influencing the terminal results. The development of visceral or 
skeletal metastases depends chiefly on the stage of the disease when 
treatment is undertaken, but there is some indication that radiation if 
adequate adds a little to the length of period of freedom from disease. 


RADIUM TSEAT5IENT OF SKIN NEOPLASMS 

Cancer of the skin occurs in two main types ; Epithelioma and 
Rodent Ulcer. Both are suitable for radium therapy, and both have 
given good results from the earliest days of treatment by radium. Since 
the publications of Wickham and Degrais more than twenty-five years 
ago, sho^ving that it was possible to produce complete healing of skin 
cancer by radiation, methods of treatment have been developed in 
nearly all radium clinics on both sides of the Atlantic, and to-day these 
are very nearly standardised. In the case of rodent ulcers, Finzi 
maintains that more than 95 per cent of successful results can be 
legitimately anticipated. To those familiar with radium technique, 
the treatment by radium of skin lesions seems to be nearly as specific 
as that of S3q)hih8 by arsenic, mercury and iodides, and that of malaria 
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by quinine. Methods of treatment vary, chiefly according to the 
facilities available and also with the training of the therapeutist. It 
is therefore not surprising to read certain accounts where radon 
emanation is given as the method of choice and others where surface 
application by j8 or y rays is the sole method recommended. In 
France and Belgium external or surface irradiation is in vogue, whilst 
the interstitial method is considered superior in some clinics in Eng- 
land. All centres agree that the results are always better in lesions 
which have not been submitted previously to other forms of treatnaent. 
Local recurrences after surgical excision, ^athermy, carbonic acid snow, 
cauterisation, ionisation, X-radiation, etc., do not give such good 
results as the non-treated lesion. Recmrence after an inefficient 
treatment by radium is always less susceptible to a second radium 
treatment and the risk of necrosis is greater. 

RODENT ULCER 

Histologically a rodent ulcer is a basal-celled carcinoma ; it 
approaches closely the undifferentiated cutaneous epithelioma and is 
the most radio-sensitive cutaneous lesion. The natural rate of g^o^vth 
of a rodent ulcer is very slow and often spreads over many years ; thLs 
is an. important cUmcal point in difiorential diagnosis between au 
epithelioma and a rodent ulcer ; it is, of course, a well-known phen- 
omenon that very old-standing rodent ulcers, especially those irritated 
by ineffective treatment, undeigo metaplasia and change into typical 
keratinisingsquamous-celled carcinomata. There are in connection with 
rodent ulcers two universally accepted statements which need correction: 
(1) that rodent ulcer never occurs on the bands or feet ; (2) that rodent 
ulcer never gives rise to metastases in lymphatic glands. The occur- 
rence of typical rodent ulcers on any part of the sl^ including hands 
and feet has been recorded, and the author has seen several such cases 
histologically proved. Glandular metastases are exceedingly rare but 
do occur, the secondary deposit in the gland showing a histological 
picture indistinguishable from the primary rodent ulcer in the skin. 

Clinical types. There are three types of rodent ulcer ; 

(1) Superficial type. This is a sclerosing lesion, hardly ever reach- 
ing the underlying tissues for any depth ; it spreads with a serpiginous 
margin and fibrosis leads to partial healing spontaneously. The lesion 
has a slightly rabed edge, while scabbing is common, and rate of growth 
is slow. 
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Treatment in tUs type depends upon the surface extent of the 
lesion ; in small ulcers not exceeding 2 cm. m diameter, P ray therapy 
presents advantages, as being a rapid inexpensive form of treatment. 
Monel metal plaques containing about 6 to 8 mg. of radium spread over 
a surface 1 cm. square screened by the thinnest layer of gold (0‘05 mm.) 
are used. The plaque is applied Erectly on the lesion after removal of 
the scab. Applications of 40 minutes to one hour are sufficient. About 
5-10 days after the treatment there is a definite reaction : erythema, 
increased secretion, and formation of a scab. Healing is rapid, and the 
scar left behind is nearly invisible. The reaction can be diminished in 
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severity if the treatment is fractioned in periods of 10 to 15 minutes 
given every day. If the lesion is more extensive in size, brrt still of 
the superficial type, gamma radiation is preferable. A small Columbia 
paste plaque is made to cover the lesion and overlap it on all sides. 
20 mg. of radium in needles are applied on the plaque, and treatment 
is continued for 10-12 hours daily for 5-7 days. 

(2) Proliferative type. The lesion i.s of hypertrophic character 
and resembles a fleshy papilloma, but the skin has a semi-translucent 
appearance with newly formed capillary vessels at the edge. The lesion 
may be of considerable size before ulceration occurs, while clinically 
it is sometimes mistaken for a sebaceous adenoma ; ulceration occurs 
in the centre of the gro^vth. 

TreatnienL In this tj^pe of lesion implantation is the method of 
choice. The best results with the least reaction are 'obtained by 
needles screened with 0-5-0*G mm. of platinum. Gold seeds are at 
times more convenient. If the latter, 0*5 mm. gold scrcenage should he 
used, and 2 cm. long seeds containing 2 milhcuries of emanation are 
convenient in most cases. Neat the cantbus of the eye interstitial 
irradiation is definitely superior to surface treatment and safer as 
regards possible damage to the eye or subsequent development of 
cataract. 

(3) The ulcerative type. This lesion closely resembles an epi- 
thelioma ; it infiltrates and ulcerates, the base is covered uitb a scab, 
and the edge is raised. It is this type of lesion wliich involves under- 
lying structures, erodes cartibge and bone, and causes great deformity 
(figs. 813 and 814). 

Treatment. Tie periphery of the lesion is surrounded by a barrage 
of short needles containing 0*C rag, of radium placed at a distance of 
0'75 cm. from each other and about 3 mm. from the edge of the ulcer. 
The needles are left in position a week, and the treatment is supple- 
mented by a surface plaque of Columbia paste, carrying 20-30 mg. of 
radium applied intermittently over 10 days or more.- With attention 
to details even old-standing and extensive lesions can be made to heal. 


EPITHEUOJIA OF THE SKm 

The commonest site of sldn epithelioma is the face, but no part of 
the skin is immune ; lesions on the hand are common ; anal epithe- 
lioma, epithelioma of the vulva and of the penis belong to this group. 
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Multiple lesious aie not uncommon, especially on tte face. Industrial 
cancer in tar and gas workers, agricultural labourers, chimney sweeps, 
etc., is well known. The degree of malignancy varies on the face ; 
\vith the exception of the lip, a lesion may exist for a long time, spread 
uidely and destroy the nose, eye, or ear, without giving rise to meta- 
stases. Epithelioma developing on lupus, healed or active, malignant 
changes in scars, X-ray burns, and psoriasis treated by unfiltered 
X-rays, belong to this group. That radium is the first and best 
method of treatment has been established for many years. It is only 
exceptionally and for reasons of expediency that surgical excision is 
sometimes preferred to radiation. 

Treatment. Interstitial irradiation gives excellent results, and in a 
shorter period of time than surface application. Needles of 0*6 mg., 
1*33 mg., or 2 mg. are used ; seven days* treatment is required. Radium 
is preferable to radon. Surface application is a second best, and is not 
economical in radium or in time. The resulting scar from interstitial 
irradiation is less visible. Treatment of the lymphatic areas by 
radium should only be undertaken m cases where the glands ate 
palpable, but an expectant attitude is quite legitimate, as the glands 
appear very late and by no means in all cases (figs. 815 and 816). 


EPITHELIOMA OF THE PENIS 

Thk type of skin lesion requires special description. In competent 
hands with a knowledge of the disease in this situation amputation 
can be avoided in the vast majority of cases. Success of treatment is 
more common than failure, except in very advanced cases, which are 
beyond hope of cure, and in these amputation is permissible. 

Types of Lesion. Erom the radiation point of view, carcinoma of 
the penis can be classified in two main groups : (1) The nodular 
infiltrating type — it involves the corpora cavernosa and the corpus 
spon^osum relatively early, and the skin is rarely ulcerated, although 
involved ; sinuses leading to the urethra occur. This type is radio- 
resistant, and is not suitable for radium treatment ; it occurs com- 
monly in patients Avith old-standing urethral disease and strictures 
which require instrumentation. Such patients have little to gain from 
conservative treatment, but have much to gain from amputation of 
the penis, as even if the treatmemt by radiation is successful and the 
neoplasm is destroyed, the functional result is bad. 
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(2) The second type of carcinoma of the penis is a true skin lesion, 
which occurs on the epithelial covering of the penis, the commonest 
situations being the corona, prepuce and glans ; clinically the lesion 
is either of the papillary and cauliflower type or of the ulcerative 
variety. It rarely involves the urethra except at the meatus, and 
seldom infiltrates the corpora cavernosa. Such lesions ar& radio- 
sensitive, amenable to successful raxlium treatment, and leave the 
patient with an organ which is normal in every way and functionally 
useful. The papilliferous and cauliflower t 3 rpe is more sensitive than 
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the ulcerative variety, thus following the general rule of all neoplasms. 
Healing is rapid in the papilliferous type, but much slower in the ulcer- 
ative, especially if the glans is involved (figs. 817 and 818). 

Technique. The treatment consists in interstitial irradiation with 
needles of suitable length. The total amount of radium used varies 
from 10 mg. to 35 mg. according to the extent of the growth ; time : 
7-10 days. Suprapubic cystostomy is not necessary ; catheterisation is 
occasionally required, hut as a rule micturition is normal throughout the 
period of treatment. Some cedema and mild infection is xmavoidable, 
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but this causes no constitutional disturbance. It is desirable to protect 
the testis by covering the penis with a cylindrical shield of lead 2 mm. 
thick. 

Treatment of the inguinal regions is imperative in all cases. The 
end results at the end of five years are definitely better if both inguinal 
regions are irradiated. Local recurrence is rare in lesions of moderate 
eirtent if the treatment is adequately given. Radiation of the glandular 
area by means of plaques or a bomb ” is simpler, safer, and more 
efficient than wide surgical excision of inguinal glands. Plaques of 
75 mg. are applied to each groin, 12-14 hours daily for 14 days. 
Definitely enlarged and clinically malignant glands have been success- 
fully treated by this method. 

In the author’s series of 34 cases of carcinoma of the penis, healing 
of priraar}’ g^o^vth occurred in all but 4 cases of very advanced disease 
(90 per cent), and freedom of disease up to periods of ten years has 
been reached. 


B.\Dnur TREATMENT OF CANCER OF THE RECTUir 

Surgery remains so far the first, the most important, and the most 
successful method of treatment of rectal cancer. The percentage of 
5- and 10-year cures is relatively high, and the immediate operative 
mortality diminishes year by year. But although the operation itself 
is as satisfactory as any excisional procedure in the treatment of 
malignant disease, it is difficult to remain content with excision as the 
sole weapon against rectal cancer if it is remembered that only a small 
proportion of cases fall into the group suitable for surgical removal (40 
to 60 per cent). 

Radium, on the other hand, has given very few good results, and 
it is no exaggeration to say that with few exceptions most suigeons 
and most hospitals have practically abandoned radium as a method 
of treatment. It is therefore most important to review the position 
of radiation in this site, and to show what has been learned in technique 
and what is the true present position. 

Operability. Of all the factors to be assessed in the study of cancer 
of the rectum, “ operability ” is perhaps the most difficult. The 
definition of operability depends upon many factors, such as the general 
condition of the patient, the local condition of the growth, the skill, 
courage, and judgment of the surgeon. Certain clinical findings are 
considered by most as definite signs of operability ; of these the degree 
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of mobility of tbe rectum is the most important. Fixation of the bowel 
to stirrounding structures is a limitation of operability generally recog- 
nised, but even this may be due to inflammatoiy changes and some- 
times disappears after colostomy. The figiires of operability vary in 
different countries. The highest figure is 61 per cent of a total of 1 1 1 8 
cases quoted by four American authors. The lowest figure is 35 per 
cent of a total of 337 cases quoted by four authors in Smtzerland. In 
England the average percentage of operability is 38 per cent from a 
total of 1312 cases quoted by four authors. W. B. Gabriel, in a survey 
of the cases at St. ilark’s Hospital, gives the operability rate as 54 
per cent (in a total of 698 cases from 1921 to 1931). The percentage of 
operability is always higher in women than in men, ovdng to the greater 
roominess of the pelvis, the presence of the pouch of Douglas, and the 
possibility of the excision including the vagina if considered necessary. 

In an analj^is of 6000 cases of cancer of the rectum in which opera- 
tions for radical cure were performed in ten different countries, the 
Jlinistry of Health report arrives at the following conclusions : (1) On 
the average a period of twelve months is allowed to pass between the 
occurrence of the first symptom of the disease and the operation. (2) 
Less than half of the total cases when seen by a surgeon are considered 
operable. (3) A sixth of all the operated cases died as the result of 
the operation. (4) The more advanced the stage of the disease the 
higher the operative mortality. (5) Two patients out of every five 
submitted to a radical operation are alive three years afterwards. In 
a very important contribution on the Radium Problem, Sir Charles 
Gordon-Watson and Outhbert Dukes state that from their observations 
on the spread of cancer of the rectum they arrived at the following 
conclusions of interest in relation to radium treatment : (1) In three- 
quarters of the cases of cancer of the rectum accepted by surgeons as 
operable, the cancer has already spread by direct continuity into the 
peri-rectal tissues. They call these C cases. (2) In more than half of 
these C cases, the ano-rectal or retro-rectal lymphatic glands contain 
metastases. (3) Cancer of the rectum commences in the mucous 
membrane and extends slowly in direct extension through continuity 
of tissue on the surface and by infiltration of the rectal wall. As a rule, 
lymphatic dissemination does not play any part in the spread of cancer 
of the rectum until the growth has spread by direct continuity into the 
peri-rectal tissues. 

Radium Treatment. The indifferent or even bad results obtained by 
radium in rectal cancer and the inevitable feeling of disappointment 
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■wticK followed ate due to several factors. These can be briefly sum- 
marised as follows: (1) Colamnar-celled carcinoma is more radio- 
resistant than other forma of cancer and requires treatment which is 
highly specialised, as otherwise a bum results vdthout arrest of the 
disease. (2) Access to the growth is very difficult, and uniform eradia- 
tion demands a technique of the highest order. (3) Sepsis is practically 
inevitable and limits the possibilities of radiation ; it leads to local 
infection and peritonitis, and excludes certain routes of approach on 
account of the complications and high mortality. With adequate 
technique it is still our opinion that radium offers something to the 
patient ^vith rectal cancer, and that the possibility of permanent relief 
can be given in a few selected cases. It should never take precedence 
over surgery, which must be urged in every operable case. 

The indications for radium are therefore as‘^foIlows : 

(1) Borderline cases in which operability is doubtful. 

(2) Inoperable cases. 

(3) Operable cases in patients in whom operation is contra-indicated 
or refused. 

(4) The refusal of colostomy. 

(6) Pre-operative irradiation — providing that the treatment is 
correctly carried out, in cases [in which operation must be delayed. 


CARDINAL PRINOrPLES OF IRRADIATION OF THE RECTUM 

Colostomy. Tliis should be carried out in all cases. To avoid 
colostomy is not the primary object of irradiation, and there is no doubt 
that the risks of radium treatment are definitely diminished by a 
preUrainary colostomy. It is possible, but not always advantageous, 
to avoid colostomy. 

Irradiation. It is essential in this group of cases to administer pure 
gamma-therapy. All primary beta rays should be screened ; as much 
as possible of the secondary beta rays should be eliminated. The time 
factor is of equal importance to filtration, and it is the experience of 
most workers that rectal cancer requires prolonged irradiation if success 
is to be obtained. 

Methods of Irradiation. Most methods of irradiation have now 
been abandoned, and the following is described as the only method m 
which the risk of radiation is small, post-radiation pains negligible, 
and results encouraging. 
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Radium required. The following radium is necessary to carry out 
the treatment : 

(а) 40 mg. of radium, preferably in tubes of 10 mg. each ; overall 
length, 20 mm. Screenage, a minimum of 1 mm. of platinum. 

(б) Needles of 1 mg. per cm. active length, screened by at least 
0*8 mm. of platinum, about 30 or 40 mg. are required. 

Technique. Irradiation consists of a simultaneous intra-rectal and 
peri-rectal insertion of radium in such a manner that the tumour is 
submitted to the effects of radium from the periphery from a series of 
weak foci of irradiation and from the lumen of the bowel from a 
relatively high source of radiation. 

Peri-rectal Irradiation. High lithotomy position is necessarj'. The 
coccyx is removed, but otherwise no surgical exposure is necessary. 
The needles are inserted by puncturing the skin and guiding their 
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position by a finger in the rectum. In the male a metal sound is intro- 
duced in the urethra and the prostate and urethra brought down as 
near the perineum as possible ; in the female the anterior group of 
needles are placed through the vagina (figs. 819 and 820). 

Intra-reclal Radium. Three or four ttibes of 10 mg. each are used. 
They are inserted in a rubber tube of 1 mm. thickness and a knot tied 
in between each tube. The total length of the tube is about 10 inches. 
This is inserted wth the aid of a proctoscope into the lumen of the 
groAvth {fig. 821). The rectum is tightly plugged so as to keep the tube 
in position ; the end of the rubber tube is sutured to the anus in two 
places (fig. 822). 

Both sets of radium are left tn situ seven to ten days. On removing 
the radium the growth is seen to be flatter and the surface covered 
with a film of white fibrin. The immediate results are encouraging, 
and the above irradiation appears to be a step in tbc right direction. 
It is far too early to express an opinion on the ultimate results. 
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Seeds, Some workers advocate the use of seeds instead of needles. 
They are much easier to introduce and sometimes lead to complete 
arrest of disease. The introduction of seeds direct into the growth 
through the sigmoidoscope or proctoscope is, however, not an ideal 
method, and presents definite risks of post-radiation hjcmorrhage, 
which may prove fatal. Further study in this method is urgently 
needed. 


CAP.CINOMA OF THE ANAL CAKAL 

This is a squamous-celled neoplasm, in no way different from a skin 
cancer in any other situation. It is eminently suitable for radium 
treatment. The ideal method of radiation is by the interstitial method, 
with needles in preference to seeds. Gabriel quotes 50 per cent success 
in this type of case, from the cases at St. Mark’s Hospital. A greater 
percentage of success should be obtained if the lesions are completely 
surrounded by radium and treatment is prolonged for at least seven 
days. 

Surface treatment of inguinal glands should be carried out in all 
cases of anal carcinoma. Plaques of spong)’ rubber, felt, or Columbia 
paste are applied to each groin. If the radium skin distance is 4 cm., 
100 mg. of radium to each groin are applied 12 hours daily for 10 to 
14 days. If a distance mass radiation apparatus is available, this can 
very conveniently replace the plaques, and in such cases hospitalisation 
is not essential. 

It should be noticed that neither at the Radium Institute in Paris, 
nor at the Radiumhemmet in Stockholm, is radium favoured for rectal 
cancer. It is, however, essential that further work in this direction be 
carried out, and the future remains more hopeful than at first seems 
to be the case on perusal of the literature on the subject. Sir Charles 
Gordon-Watson has several inoperable cases alive and free from 
disease for periods between 6 and 7 years. 


BADUJ3I TREATMENT OF CANCER OF THE BLADDER 

Carcinoma of the bladder presents problems of its own, and it is 
perhaps one of the anatomical sites of malignant disease where the 
opinion on radium therapy varies most. Barringer on one hand reports 
for the past ten years repeated successful treatments ; on the other 
hand, urologists in this country are nearly unanimous in pointing out 
the futility of radium in bladder cancer. The position has been clearly 
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defined in a recent publication hy Durden Smith, and the value of 
radium is illustrated by this author in the statistics of the Radium 
Institute (London), (table IX). 


Table IX 

Durden Smith, Radium Institute, London 


Carcinoma of 

Eumher 

1 CvHoscottlr. 

Swprafuhic I 

Alive over 

bladder. ' 

(reatrd. | 

1 vnetbod. 

route. * 

3 yrs. 

4 yrs. 

5yr$. 

PapillaiT 

23 1 

20 

3 

3 ' 

2 , 

5 

Infiltrating . ,j 

15 

10 

5 

1 

1 ! 

1 

Tolal 

38 

1 

.0 

e 

i 

3 

6 


Barringer reports 75 per cent of cures, the majority over five years 
in the papillary type, and 35 per cent of cures in the infiltrating variety. 
Buraam has obtained 13 cures among 24 operable cases, or 54*1 per 
cent. In inoperable cases, Bumam quotes 7*5 per cent of cures in 
80 cases. 

The value of radiation in cancer of the bladder, as elsewhere, entirely 
depends upon knowledge of the disease, knowledge of radiation, and 
the proper selection of cases and methods of treatment. 


METHODS or TREATMENT 

Endoscopy. The introduction of radon seeds through an operating 
eystoscope has quite naturally attracted a great deal of attention from 
the urological surgeon. It presents many advantages, but is only 
suitable for a very selected group of cases, namely, when the neoplasm 
is small in extent, situated in a position where the whole lesion can be 
visualised, and each seed placed very accurately in position. Diffi" 
culties associated with cystitis, haemorrhage, and extent of the grondh 
restrict its range of usefulness. If seeds are used, non-removable 
platinum or gold seeds (0*6 mm. filtration), containing 1 me. to 1*6 me. 
per seed are used. 

Gysloslfymy. In the large majority of cases this is the method of 
choice. Wide exposure, perfect illumination, and adequate suction 
are essential. The lesion, if papillary in type, is removed sub-totally 
with the diathermy loop. Needles of low radium content are used, 
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varying from 0-6 mg. to 2 mg. The base of the growth is underlined 
with the needles and the periphery surrounded by a corona of small 
needles. If removable seeds or needles are used, the threads are tied in 
a bunch and cut short except for one thread, w’hich is brought out 
through the suprapubic wound beside the drainage-tube, and which 
acts as a guide for the subsequent removal of the needles (fig. 823). 
The needles are left in position 10 days. Following irradiation, bleeding 
is arrested in the majority of cases. In successful cases the ulcer takes 
about tw'o months to heal, and the end result shows a pale thin scar. 



Neither permanency of results nor a high percentage of cures can be 
claimed, but it is an established fact that the papillary type is sensitive 
to radiation and that the ulcerative type if sufficiently early (not involv- 
ing the extra -vesical tissues) can be benefited from radiation. As con- 
trasted with total cystectomy or partial cystectomy necessitating the 
transplantation of both ureters, radium offers a safer method of treat- 
ment in a disease in which neither method can claim very much in 
ultimate results. 

BAItnJM TP.EATAIENT OF CARCINOMA OF THE PROSTATE 
Radium occupies a useful place in the treatment of malignant 
disease of the prostate. Although only very few permanent cures are 
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recorded, palliation is obtained in the majority of cases. Histologically 
the prostatic neoplasm is not unlike that of the breast, and the response 
to radiation is good. The ultimate lack of permanent results is due 
not so much to the local condition as to the development of skeletal 
metastases. Inoperability and extra-prostatic extension are not always 
contra-indications to treatment ; on the contrarj% in such cases radiation 
is the first line of treatment. 

Slethods of treatment vary with individual cases. In every case pre- 
liminarj* X-radiation is indicated. If obstruction is present an excellent 
alternative to suprapubic drainage is per-urethral resection with the 
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diathermy. The scheme of treatment in such a case should be pre- 
liminary X-radiation, per-urethral diathermy, and perineal insertion of 
needles. If the general health and adequate urinary function permit 
it, an “ open ” needling should be done. The perineal exposure of the 
prostate as described by W’insbuty AlTiite is the best method of 
approach (fig. 824), it gives an excellent e;q)Osure and permits an 
accurate distribution of needles. Adequate screenage is essential, as 
the needles are left in position up to ten days. Each lobe of the prostate 
is needled both at the periphery and near the inner part of the gland ; 
in this way two circles of radium foci are inserted into the prostate 
and the bladder is not perforated. The average number of needles used 
is 12, and the total quantity of radium varies from 18 to 30 mg. As a 
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palliative measure, radium fills a useful place in the treatment of these 
cases. 

Blind needling through the perineum unth a guiding finger in the 
rectum, or the insertion of seeds, is not such an accurate method of 
treatment, and is used when the open method is contra-indicated. 

By rectal examination it is possible to follow the gradual shrinking 
of the prostate, and supplementary treatments can he given if recrudes- 
cence of the growth is noticed. Post-radiation fibrosis does not as a 
rule affect the urethra or ureteric orifices if the perineal approach is 
used. 
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Section 2 


RADIO-THERAPY IN DISEASES OF WOMEN 

by 

SIalcolm Donaldson 

At first sight it might seem a little unusual to devote a chapter to a 
special type of treatment rather than to discuss such treatment under 
the disease to which it is applicable. The reason for this procedure is 
that radio-therapy is comparatively new, and although good work has 
been done in certain centres in England, yet it has not been tried out 
in this country to the extent that it has on the Continent. The result 
of the half-hearted attempts at treatment carried out in many places, 
and insufficient knowledge of the correct technique, has led to poor 
results and gained for radio-therapy an adverse criticismVhich is not 
justified. 

Although any gynascologist who intends to treat patients with 
radium must already have a fair knowledge of the physics of radium, 
yet it may be a help to state briefly a few physical and biological facts, 
the knowledge of which is essential to the carrying out of the proper 
technique. 

Radium Eletnent. Radium is a white metal which rapidly becomes 
oxidised and has an atomic weight of 226*5. It is one of a series of 
substances known as “ radio-active.” All “ radio-active ” substances 
have the characteristic of disintegration into other substances at the 
same time as a large amount of energy is liberated in the form of rays. 
Although this disintegration is going on continuously, in the case of 
radium it takes 1690 years for a given quantity to lose half its activity. 
The result of the first stage of disint^ration of radium is a substance 
which is gaseous at ordinary temperatures called radium emanation 
or radon. AVith the production of this radon an alpha particle is 
given off. 
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The Alpha Particle. The a-particle has a mass equal to four times 
that of hydrogen, and is, in fact, an atom of heliiun with a positive 
charge of electricity. Its velocity is 15,000 miles per second, but in 
the air it is stopped after travelling a few inches, or if it encounters 
any material as thick as a cigarette paper. From this it is seen 

that it can be of no 
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BAdon la drawn oS from tbe radium in A Vrfo'rrnng UiemerToir 
of mercury }f. The mdon la then forced /rtm C into O and D 
where any free lijdrogen and oiygen b got rid of by an etectrw 
tpark. The radon U then forced into the capillary tube H and 
aohdified by placing the capillary tube H in IiijoJd oiygen E. All 
the air b tlien extracted from M by xacuum pomp* «nH the radon 
allowed to become gaseoui once more. fioBUy, the glaaa eapdlaty 
tube H 19 cut into short lengtha placed in gtdd or pbUoom coven 
and used as seeds. 

3'825 days. During this disintegration 
becomes Radium A. 


value as a therapeutic 
agent, as it can never 
get outside the walls of 
its container. 

Radon or Emanation 
Gas. This gas is con- 
tinuously being given off 
from radium, and can be 
collected by means of a 
special pump (6g. 825) and 
forced into small capillary 
tubes. These capillary 
tubes are then placed 
inside a platinum con- 
tainer and can be used 
cither as needles, plaques, 
tubes, or more frequently 
as “ seeds,” which are 
placed deep in the tissues. 
The atomic weight of 
radon is 222, and it is 
chemically an inert gas 
which becomes solid at 
a temperatiure of liquid 
air. Radon breaks down 
into half its value in 
it gives off a-particles and 


Radium A. B. c& C. Radium A, has a very short life, and in three 
minutes is reduced to half its value. It gives off a-particles and 
becomes Radium B., which in tom becomes Radium C., and Radium C . 

These in turn break down into other radio-active bodies which, 
however, from a therapeutic point of view, are of no interest (fig. 826). 
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In radio-therapy the radio-active bodies which are of most import- 
ance are Radium B. and Radium C. It is from these bodies that the 
Beta and Gamma rays are emitted. It ^rilI be seen, therefore, from 
what has been said in the foregoing paragraphs that whether radium 
element, or emanation gas, i.e. radon, is put into a container the same 
therapeutic agents, namely Beta and Gamma rays, are emitted. The 
great difference in using these two sources of radiation is the fact that 
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the amount of Beta and Gamma rays given out by radium element is 
constant, whereas that given out by a container filled with radon is 
diminishing very rapidly so that at the end of 3-825 days only half the 
amount of energy is being emitted. 

Beta Rays. Beta rays, sometimes spoken of as ^-particles, are 
electrons travelling at a high velocity, approximately 186,000 miles 
per second. This is very nearly the speed of light waves. These 
radiations are more readily absorbed than the Gamma radiations, and 
for this reason have a much greater effect on living tissue. For the 
same reason they have a much more limited area of action. These 
Beta radiations can be obstructed by 0-5 mm. platinum. Thus, if 
radon or radium is placed in a container which has a wall the thickness 
of which is equivalent to 0’6 mm. platinum, no Beta rays will be 
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emitted from the radium or radon contained therein. On the other 
hand, it must not be forgotten tbat if the Tvall of the container is made 
of a dense material such as metal, the radiation from the contained 
radium will hit the container wall and set up secondary and y- 
radiations of smaller intensity but of longer wave-length. This will 
be referred to again in the paragraph discussing filters to he used in 
radio-therapy. 

Gamma Rays. These radiations ate clectro-magnetic waves which 
have a uniform velocity but vary in wave-length, the shorter waves 
being more penetrating. The amount of energy given out by these 
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different wave-lengtlis is not equal in all parts of the radium spectrum 
(fig. 827). It vdll be seen from this figure that^the energy is chiefly given 
out by •w’ave-lengths of 0-0202A and 0*00G9A. 

It is these Gamma radiations that ate most used in radio-therapy. 

In the same way that Beta radiatious give rise to secondary Beta 
radiation when they come in contact Avith a metal of high density, so 
Gamma radiations give rise to Beta radiations and other Gamma 
radiations when passing through the walls of the container. The 
secondary Gamma radiation is of a longer wave-length than the 
original. 

Radiation from an X-ray Tube. The radiation from an X-ray tube 
is of the same nature as Gamma radiation, but of a different wave- 
length. These X-radiations are produced by detaching the electrons 



from atoms and projecting these electrons at a very high velocity 
against a piece of metal (fig. 828). The electrons are detached from 
the atoms of the metal composing the cathode (C), and by means of 
an electric current of high voltage they are passed through the vacuum 
and impinge on the metal anode marked A, the X-rays emerging 
through the side of the tube marked X, The velocity of these electrons 
passing through the vacuum depends on the voltage. The wave-length 
of the X-rays which are produced by the impact of the electrons on 
the anode depends on the velocity of the electrons hitting the anode. 
The higher the voltage the greater the vdocity of the electrons and the 
shorter the length of the waves ‘produced. The general tendency in radio- 
therapy is to use radiation of short wave-lengths. 

In the case of radium therapy the short wave-lengths are obtained 
by cutting out the long waves by means of filters. In the case of X-ray 
therapy the short wave-lengths are obtained by using very high voltage 
currents and cutting out the longer wave-lengths by means of filters. 
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Comparison of Gamma- and X-Hadialtons. It is not uncommon to 
hear clinicians speak of radium therapy and X-ray therapy as if they 
were entirely difierent, or even antagonistic to each other. Nothing 
is farther from the truth. X-radiation as vrill he seen by the 
dia«Tam {fig. 827) has wave-lengths which, as stated above, vaiy with 
the voltage used to propel the electrons through the tube. The rays 
produced, liowever, are not homogeneous, so that they can best be 
represented as a curve. For instance, the radiation given out by a 
machine which works at 800,000 volts would give a small proportion 
of rays equivalent to 0'0169 angstrom units, but a far bigger propor- 
tion of a slightly longer wave-length, namely, 0-0202 dngstrom units. 

If a comparison is made of the intensity — by that is meant the 
amount of energy falling on a unit area during a unit of time — it is 
found that the energy that can be produced by such an X-ray tube is 
equivalent to something like 40 grammes of radium. It ^vilI be seen, 
therefore, that with X-rays it is easy to obtain large quantities of 
radiated energy, but difficult to get very short wave-lengths. "With 
radium, on the other hand, the short wave-lengths are easily obtained, 
but it is difficult to obtain a la^e amount of radiated energy. 

One of the problems in the treatment of cancer with which radio- 
therapists are confronted at the present time is to obtain evidence as 
to the relative importance of a short wave-length compared to longer 
wave-lengths, and whether a large intensity of irradiation used over a 
short time is superior to a small intensity over a longer time. Experi- 
ence up to the present time suggests that radiations of very long wave- 
lengths, such as Beta radiations, ore too readily absorbed and have a 
necrotic effect on the tissues, which is in most cases detrimental. On 
the other hand, there is at present no evidence that the beneficial 
effects of radium are due to the very shortest wave-lengths, namely, 
those of 0-0055 angstrom units. It is possible that most of the effect is 
due to the wave-length of 0-02 angstrom units. If this should be proved 
in years to come, then it is highly probable that X-ray therapy will 
to a very large extent take the place of treatment by Gamma rays 
produced by radium. 

It is hoped that in the near future a very interesting series of 
observations will be made at St. Bartholomew-’s Hospital, the Radium 
Institute, London, and Mount Vernon Hospital, Northwood. The 
work which is to be carried out at the Radium Institute consists of 
treatment by means of a mass of radium of 3 grammes and 5 grammes, 
and the work proposed to be carried out at St. Bartholomew’s Hospital 
and Moimt Vernon will consist of a number of observations on treat- 
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jnent by X-rays of very short wave-length, produced by a machine 
worked by a current up to 1,000,000 volts. 

Biological Action of Radium, Much work has been done and con- 
tinues to be done on the biological action of radium. ’When radium 
was first used for the treatment of malignant disease many people 
considered that it acted as a cautery and destroyed all tissues within 
its range with equal facility. 

It is true that in the case of Beta rays there is very little difference 
in their action on the various types of tissue through which they pass 
and are absorbed. In the case of Gamma rays h^tological sections 
suggest that the effect on some cells is greater than on others. The 
problem arises as to whether these effects produced by Gamma rays 
are directly on the cells or are an indirect result caused by changes in 
the blood-vessels, which in turn is the result of direct action on the 
endothelial cells of a vessel. Without going into detail of the evidence 
in favour of dired or indirect action of radium on malignant disease, it 
will be useful just to give a short summary of such e\’idcDce as there is. 

Bired Action. In the case of tissue culture it has been proved 
beyond doubt by Strangeways, Spears and others, that the cells are 
at first inhibited from dividing and that later they die. The dose 
reqvured to bring about the death of the cells in tissue culture is very 
great compared to that used in radio-therapy, but the dose required to 
upset the mechanism of mitosis is quite small. 

This change in mitotic activity forms a very sensitive indicator, and 
it has been demonstrated that the results differ with an exposure 
varying by only 30 seconds. 

Indited Action. There is also considerable experimental evidence 
to show that the indirect action of radiation is very important. Strange- 
ways and Fell in 1927 proved that there was a different action on the 
chick embryos after they had developed a vascular system from that on 
embryos at an earlier stage in their development. The importance of 
the indirect action is emphasised by the recent work of Dr. Pullinger, 
who appears to believe that the indirect action brought about by the 
changes in the blood-vessels is more likely to be the cause of the disap- 
pearance of the growth rather than the direct action on the malignant 
cells. 

For many years it has been suggested that the indirect action may 
be partly due to the formation of immunising bodies. Russ irradiated 
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animal tumours oiitside tlie body and tbcii innoculatcd them into other 
animals. Subsequent innoculation of living tumours into these 
animals failed, in a large number of cases, to produce gro^h. The same 
author states that animals treated with a general X-radiation have 
definitely raised resistance to transplanted tumours. 

Clinically, it is impossible to solve the question of direct versus 
indirect action. It is true that histological changes can be demon- 
strated in carcinomatous tissue at the end of twenty-four hours’ 
irradiation. Mitosis by this time Las ceased, and sections taken two 
days later show further changes in the cancer cells. T^is, however, is 
not absolute proof of the direct action on the cells, as by this time 
there are also marked changes in the blood-vessels. 

Tod has suggested that the action of radio-therapy takes place 
locally at the junction of normal and malignant tissues by stimulating 
some defensive action. 

The Swedish School, among others, holds the view that radio- 
therapy affects the tumour sufficiently to allow the normal tissues to 
resist and to absorb the irradiated growth. Further, they believe that 
any overdose to these normal tissues tends to diminish the power of 
resistance, and that the growth temporarily checked by the direct 
action may ultimately increase quicker than before. 

In addition to the above problem of whether the action of radium 
is chiefly direct or indirect on the cancer cells, there are many other 
questions to which an answer has not yet been given. For instance, 
do waves of different wave-lengths have varying effects on living 
tissue ? It has already been stated that the longer wave-lengths, either 
from radium in the form of Beta radiation or from X-rays, are absorbed 
mote readily than Gamma rays and have a greater necrosing effect. 

IVamford Moppet did some experiments with X-radiations which 
suggested that certain wave-lengths caused destruction and others 
specific stimulation. These results, however, have not yet been 
confirmed. 

Browning and Russ showed that the germicidal action of ultra-violet 
light on bacteria stopped abruptly at a wave-length of 2960 A. 

Clinical Observations on the Action of Different Wave-Lengths. To 
obtain any clinical evidence of the different results obtained by different 
wave-lengths is extremely difficult. It is quite impossible at the 
present time to obtain suflScient energy from an homogeneous beam 
of X-rays. It is, however, the general impression of all clinicians that 
by using shorter wave-lengths better residts are obtained. There are 
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several possible explanations for this beneficial result. First, it may- 
be due to the absence of the necrosing effect of the Beta radiation, or 
long wave X-rays. Secondly, it may be that by using short wave- 
lengths the cells are not absorbing energy so quickly, and that the 
continued spraying of the cell by small amounts of energy leads more 
readily to its ultimate death. Thirdly, the short wave-length may 
have a specific action on some of the chemical changes taking place 
udthin the cells. 

Hadio-sensiiivity. Yet another difficulty confronts the clinician 
>vhen treating malignant disease iii different parts of the body. He 
finds that a dose which is sufficient for a certain groui:h in a certain part 
of the body is of little value in producing an effect on other growths 
elsewhere. Even among the normal tissues of the body there is a 
marked difference in the effect of a given <lose of irradiation. For 
example, a nerve fibre is practically unaffected by a large dose of 
irradiation, whereas the ovaries and lymphoid tissues are very sensitive. 

It is well knoum that quickly-growing tissues are more radio- 
sensitive than those in which metabolism proceeds at a slower rate. 
This greater radio-sensitivity, sometimes spoken of as the law of 
Bergonie and Tribondeau, must not be misinterpreted as is so often 
done, to mean that a cell is more radio-sensitive during the actual 
process of mitosis. The whole problem of radio-sensitivity is of very 
great importance, but it is not likely that it will be really understood 
until the fundamental changes in tissues, be they chemical or electrical, 
brought about by radiation have been tliscovered. 

5 CJinicallj’^, some tumours respond to radiation far more readily than 
others. Speaking generally, squamous-celled carcinomata respond 
1 more readily than columnar-celled, and sarcomata more readily than 
r either. It is unlikely, hoAvever, that it is the type of cell that affects 
B the radio-sensitivity, as Mottram has slio^vn that cells of different 
radio-sensitivity in the animal are themselves equally sensitive in vitro. 

If Clinically I have observed that secondary deposits of columnar car- 
cinoma in the vagina are very radio-sensitive. 

Three possible explanations for these differences have been sug- 
1 gested : 

(1 ) The rate of growth. 

(2) Difference in response of the tissues surrounding the tumour, 
i.e. the tumour bed. 

^ (3) Difference in the radio-sensitivity of individual cells. 
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This last idea has led many people to classify the sensitivity of 
growth according to the histological findings. For instance, Broders 
in 1920 classified gronlh in four grades : 

Grade I. "WTiere three quarters of the growth is differentiated 
epithelium and one quarter undifferentiated. 

Grade II. "Where the diilcientiated and undifferentiated are about 
equal in number. 

Grade III. IITiere the undifferentiated epithelium forms about 
tliree quarters and the differentiated about one quarter 
of the growth. 

Grade IV, "Where there is no tendency at all for the cells to 
differentiate. 

It does not appear that these classifications are of any very great 
practical value, because sections taken from different parts of tbe same 
tumour vary considerably m the relative proportions of tbe differenti- 
ated and undifferentiated tissues. 

Tbe radio-sensitivity of glandular metastascs is of very great 
practical importance, as at the present time glandular metastases are 
bolding up tbe advance of radio-therapy, and might be compared to 
the “ pill boxes ” built by tbe Germans during the war. 

If a number of clinicians are asked as to whctherglandularmetastases 
are radio-sensitive there may be a divergence of opinion, but all will 
agree that they are less sensitive than the primary gro\vth, and even 
those who say that they disappear rapidly under the effect of radiation 
agree that recurrences in the glands after treatment are rather the rule 
than the exception. 

There is no doubt that a gland with carcinoma in it rapidly gets 
smaller, but it is more than probable that tbe diminution in volume is 
due to the diminution in the gland tissue which is extremely radio- 
sensitive, rather than to the destruction of the carcinoma cells. Indeed, 
it may well be that the difficulty in treating secondary deposits in the 
glands is due to the fact that the tumour bed is so sensitive that 
the resistance of the normal tissue is destroyed more readily than the 
malignant cells. 

In summing up the biological action of radium it may be said that : 

(1) There is experimental evidence of direct and indirect action, 
but there is at present no evidence as to wliich of these factors 
is the more important. 
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(2) There is clinical evidence that indirect action, i.e. cutting ofl 
of blood supply, takes place ivitli the formation of fibrous 
tissue, and that the malignant cells are affected by this process 
to a greater extent than the surroimding more stable cells. 
There is, however, no e^ddence of how great an effect the direct 
action has on the malignant cells. 

(3) There is abundant evidence that the final result of radio-therapy, 
whether due to direct or indirect action, is selective against the 
malignant gro^rth, and in certain cases leaves little or no scar 
tissue. 

(4) There is no experimental evidence to prove that there is any 
specific action in the different wave-lengths on individual cells, 
but there is a great deal of clinical evidence to suggest that 
short wave-lengths are far more efl&cient in treating the growth 
than long wave-lengths. 

(5) There is abundant endence of the difference in radio-sensitivity 
of different tissues and possibly of the same type of tissue in 
different parts of the body. There is no definite evidence what- 
ever to show on what this radio-sensitivity depends, although 
many suggestions have been made. It is a subject which is of 
very great importance to radio-therapy, and the solution of 
which might be the turning point in the treatment of 
malignant disease quite apart from radio-therapy. 

Mdliod of Applying Badium. From what has been said it will be 
realised that whether radium or radon is used, the action is exactly 
the same, but in the latter case the intensity diminishes rapidly and is 
only half the initial intensity at the end of three and a half days. There 
are four distinct methods by which radium or radon can be applied : 

(1) Surface Irradiation. If the g^o^vth is subcutaneous the radium 
can be applied in a flat box or plaque directly to the surface of the skin 
(fig. 829, photograph of plaques). 

(2) Cavitary Method. The applicator in this case is put into one of 
the natural cavities of the body, for example, the antrum of the nose, the 
vagina, or the cavity of the uterus (figs. 830 and 831, X-ray photos show- 
ing tube in position). In theory this method has a serious defect in that 
the radiation is unequally distributed, the tissues near the applicator 
getting a very large dose compared with those at a distance. In 
practice, however, some of the most successful techniques in gynaecology 
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are based on tliis method. 

(For example, the Stock- 
holm technique, the Paris 
technique, etc.) 

(3) Interstitial Irradia- 
tion. By this metliod the 
radium or radon is im- 
planted into the ti-ssues. 

The radium is placed in 
hollow needles which are 
generally made of platinum 
(fig. 832, photo of X-ray 
sho^ving needles in posi- 
tion). There are several 
advantages in using this 
metal, since it has a very 
great density and the walls 
of the needle do not require to be so thick as if other metals are 
used. These needles are sterilised by boiling or by putting into 

antiseptic solution, but care 
must be taken to avoid any 
mercury solution which would 
erode the platinum. Instead 
of using needles, sometimes 
small cells of platinum, gold, 
( or silver are used to contain 
the radon and are inserted 
deeply in the tissues, and 
left permanently in situ or 
withdrawn by means of an 
attached thread at the end 
of a number of days. These 
containers are spoken of as 
“ seeds,” and are never used 
except with radon (fig. 833, 
Seeds ”). 

The interstitial method 
of applying radium is used 

rij. 832.— X-n*y ritomaRAPii of Needles used a a jji SUCll COnditlOUS aS Car- 
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and the tongue, etc., but is not used extensively in g}m8ecology. The 
advantage of this method is the more homogeneous irradiation 
obtained. The disadvantage is the slight necrosis which takes place 
in the tissues immediately adjacent to the needle, and tliis ill-effect 
is increased if the needles are used in a septic area like carcinoma of 
the cervix. 

(4) Distance Therapy. The ideal way of irradiating any tumour or 
portion of tissue is to use a parallel beam of rays from a distance. By 
this means the difference of intensity on the surface of the tumour and 
in its depth is considerably less than when the source of irradiation is 
close to the tumoiir. Since, however, the intensity falls off rapidly 
when the source of irradiation is at a distance, it requires a very large 
quantity of radium to get sufficient intensity falling on the tumour to 
be of any value. To obtain sufficient intensity, at least one gramme 
of radium is necessary (fig. 834), but it is better to have 4 or 6. When 
it is necessary to irradiate a large area of skin and not necessary to 
irradiate deeply in the tissues, a shorter distance between the source 
of irradiation and the skin can be used. A convenient way of carrying 
this out is to place the radium in needles or tubes on the surface of a 
wax or rubber mould about 1 or 1*5 cm. in thickness. 

Dosage in Jiadium Therapy. Clinicians have become so accustomed 
to the word “ dose ” in connection ivith the administration of medicine 
as meaning the quantity of a drug, that it may not be easy at first to 
realise exactly what the terra do.sagc means when used in connection 
ivith radio-therapy. The quantity of radium that is used gives no 
indication whatever of the amount of energy received by the tissues, 
and merely to state that a certain amount of radium has been used is 
of no value imless many other factors are already known. The most 
important of these factors is the distance that tlie radium is from the 
tissue irradiated. In this respect the radiations from radium are 
similaT to the radiations from a source of visible light, that is to say, if 
in both cases the source is a point source. The intensity of the rays m 
both cases diminishes inversely as the square of the distance from the 
point source. Although radium when used for therapy can never be 
a true point source of irradiation, nevertheless the importance of the 
law can be shown by quoting an actual example. If a tube of radium 
15 mm. long with walls 0-5 mm. thick is buried in a mass of tissue, the 
cells in contact with tliat tube will be irradiated witli an intensity at 
least a thousand times greater than a cell lying two inches away. R* 
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Avill be readily understood, therefore, how difficult it is to calculate the 
amount of irradiated energj’ that is received by the tumour. The total 
amount of energy received wiU depend not only on the intensity, but 
also upon the time during which the irradiated energy is falling on the 
tissues. The correct calculation of a “ dose ” of radium is made by 
multiplying the intensity of the irradiation in the tumour by the time 
that the tumour is being irradiated. As it is very difficult to calculate 
the exact intensity of irradiation in the tumour, or in different parts of 
the tumour, the “ dose ” is frequently expressed by niultipljnug the 
mass of radium used in the applicator and expressed in milligrammes 
by the number of hours during which the exposure is made. The result 
so obtained is spoken of as milligramme hours, but even this in itself 
is of little value if all the other factors are not known. For instance, 
if one milligramme of radium element is used for 100 hours, the bio- 
logical effect Avill not be the same as if 10 milligrammes are used for 
10 hours, or 100 milligrammes for one hour, although the amount of 
energy received at any one point would be the same in each case if 
measured by physical standards. There is yet another complication 
in calculating tlie dosage of a radium treatment, namely, the thickness 
of the wall of the radium container. This factor will make a great 
difference both to the actual amount of energy received by the tissues 
and the quality of the radiations received. For instance, if the walls 
of the container are more than 0*6 mm. platinum all the Beta rays wll 
be absorbed and possibly some of the longer Gamma rays. In using a 
radium container near the tumour another complication is introduced, 
namely, the size and shape of the container. As mentioned above, the 
inverse square law is only true where the source of radiation is a point. 
It follows from all that has been said that at the present time it is 
very difficult, if not impossible, to calculate the exact dosage received 
by the tissues, but for convenience the dose is expressed as so many 
milligraimnes of radium, or miUicuries of radon used for a specified 
number of hours. The best method, therefore, of recording dosage is 
to state the mass of radium clement or radon that is present in the 
container, the exact dimension of the container, and the thickness of 
its walls, the number of hours during which the radium is used, and, 
as far as possible, the exact position of the container or containers m 
relation to the tumour. 

The calculation of the amount of radiated energy received from a 
source at a distance from the body is not quite so difficult, and in the 
case of X-ray tlierapy is calculated in the terms of erythema dose, or 
by the principles of unit designated “ r.” 
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Units of Dosage. Although the “ etythema dose,” orunit skin dose 
(U. S. D.), varies to a great extent according to how the radiation is 
given and other factors, yet it is sufficiently constant, according to 
Levitt in his book on Deep X-ray Therapy, to justify the folloiving 
definition : 

“ That dose of X-rays which when applied, in one sitting lasting 
from half to one hour, to the normal abdominal skin of a healthy 
adult, ivith a port of entry of 64 sq. cm., will produce a bright red 
erythema udthout vesication after an interval of 10 to 21 days 
followed by pigmentation and desquamation.” 

The “r” unit is the international unit, and is the quantity of 
X-radiation which, when the secondary electrons are fully utilised and 
the wall effect of the chamber is avoided, produces in 1 cubic centi- 
metre of atmospheric air at 0‘’C. and 76 cm. Hg. pressure such a 
degree of conductivity that one electrostatic unit of charge is measured 
at saturation current. 

Having decided on the optimum amoimt of irradiated energy to 
be given to a tumour, it is then necessary to consider whether the 
energy shall be given continuously or at inter\’als. There is a certain 
amount of evidence, both experimental and clinical, that the effect 
of a given dose of radiation can be enhanced by interrupting the appli- 
cation of the radiation. The problem whether this " split dose ” is 
better in all radio-therapy, or is better only in certain types of cancer, 
is one that has not been settled at the present time. Likeivise, it is not 
possible to be dogmatic as to what is the optimum intensity and the 
optimum time of exposure, but there is some clinical evidence whicli 
suggests that in the case of undifferentiated neoplasms, for example, 
sarcoma, a large intensity for a short time is more effective than a 
small intensity for a long time. On the other hand, experience suggests 
that a markedly keratinised carcinoma requires a longer exposure, 
with a correspondingly small intensity. 

To summarise, therefore, the problems involved in “ dosage in 
radio-therapy,” it may be said : 

(1) Tliat the ideal is to express the amoimt of irradiated energy 
actually received by the tumour. 

(2) In the case of radium, this is so difficult to calculate that at 
present the more practical method must be adopted of stating : 

(o) The amount of radium element in the applicator. 

(6) The exact dimensions of the container. 
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(c) The thickness and nature of the filter. 

{d) The position of the container or containers in relation to 
the tissues irradiated. 

(e) The duration of the application. 

(3) The question of -whether a large intensity used for a short 
time is better than a small intensity used for a longer period seems to 
depend ou the nature of the tumour, but there must always be a 
threshold of time and of intensity. Tliat is to say, however great the 
intensity, if the application only lasts for a fraction of a second little 
or no results will be seen, and, conversely, that ^vith a very small 
intensity, no result would be obtained by an application kept in 
position for months. 

(4) The problem of whether it is more beneficial to give a certain 
dose of radiation in one continuous period, or to split the dose into a 
number of applications, is not absolutely solved, but there is consider- 
able experimental and clinical evidence in favour of split doses. 


THE CLDnCAL ASPECT OF nADIO-THERAPV IN* GyN*.$COLOGY 

The conditions in gyna?colog)’ for which radio-therapy is indicated 
may conveniently be divided into malignant and non-malignant. To 
the public, and even to a large number of medical men, the treatment 
of malignant conditions by radio-therapy is well known, but the great 
value of such treatment in non-malignant conditions is as yet not 
realised. It is said that the starting-point of radium therapy in con- 
nection -with malignant disease was due to an accident. Soon after 
ladium had been isolated, some experimenter carried about a tube of 
the precious element in his pocket, with the result that considerable 
radio-necrosis took place in his skin. This suggested the possibility of 
using it in the treatment of malignant neoplasms. First, this resulted 
in the tlramatic disappearance of the growth locally, and people imme- 
diately considered that the cure of all malignant disease had been 
found. Later, when it was realised that metastases at a distance from 
the primary growth were not afiected, the pendulum of opinion swung 
back the other way, and many people said that radio-therapy was of no 
value. It is only now that some true evaluation of radio-therapy is 
beginning to become evident. The present state of affairs can be 
summed up as follows : 

That, in a great many types of cancer, radio-therapy is equal to or 
superior to excisional surgery. In the case of inoperable growth, it far 
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surpasses any treatment that has yet been tried. Although radium 
therapy is of some value in any malignant condition found in the 
female genital tract, yet some of these are better treated by excisional 
surgery, followed by X-rays, whilst in other types of disease, radium 
followed by X-rays is the right treatment. 


CAUCIKOilA OF THE CER^^X 

The commonest malignant condition in gynaecology is carcinoma of 
the cervix. 

Etiology. Statistics of a number of cases of carcinoma of the cervix 
show that occurrence of this condition varies in different coimtries. 
For instance, it appears that it is about t\rice as common in England 
as in Holland. It is of some interest to note thA if the statistics of a 
number of sites of malignant disease are stated, it will be found that in 
different countries certain tj'pes are much more prevalent than in others, 
but the total number of deaths from malignant disease in all countries 
where statistics are properly kept is about the same. It has been sug- 
gested that the difference in the prevalence of carcinoma of the cervix 
in England and Holland is due to the trauma brought about by the too 
frequent use of forceps in the former coimtry. There is no doubt that 
one of the outstanding jctiological factors in carcinoma of the cennx is 
the frequency with which it is found in multipar® as compared to 
nullipara?. It is extremely rare to find this condition in a patient who 
has never been pregnant, and it is difficult to escape from the con- 
clusion that laceration of the cervix must be of importance as a pre- 
disposing factor. Nothing yet is definitely known as to why it should be 
so, but it has been suggested that the trauma at the time of childbirth 
increases the incidence of chronic infection. Further, it has been sug- 
gested that, follo^ving on this infection, the epithelium is destroyed, and 
that the columnar epithelium has a greater power of recovery and 
grows down from the lining of the cervical canal over the affected area. 
The squamous epithelium then tries to grow over the same area, and in 
doing so gets farther and farther from the surface, and the individual 
cells acquiring the property of living in an area which is poorly supplied 
by blood-vessels thus adapt themselves to a more anEcrobic life. 
Following this the cells gradually pass into a state having all the 
characteristics of malignancy. It has also been suggested that the 
increased secretion due to the chronic cervicitis stimulates the grov.'th of 
the squamous epithelium to such an extent that it becomes malignant. 
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There is no evidence that mnltiple pregnancies are more likely tn result 
in carcinoma than a single pregnancy, but the evidence that it is more 
liable to occur in inultiparas than in nullipara} is ovenvhelming. 

Although it is true that malignant disease in general is associated 
>vith old age, yet in the case of carcinoma of the cervdx no age can be 
said to exclude the possibility. The peak of incidence occurs between 
the ages of 45 and CO. There are a number of cases reported about 
the age of IS, but the disease is rate after 75. 

Pathology. The normal histology of the cervix and the uterus is 
too well known to need a special dc-scription. The proportion of cases 
in which the malignant grou'th starts in the columnar epithelium lining 
the canal is about 5 per cent. These grouihs are endocervical, but 
there are other endocervncal growths which originate in the squamous 
epithelium. Tlie s<fiiamotts-cellcd carcinomata geiierally consist of 
colimms of polyhedral or rounded cells, and they rarely show any 
keratinisation. Clinically, there are three varieties : 

(1) The hj’p^rtrophic tj’pe, or cauliflower growth. 

(2) The infiltrating type, generally starting ns an endocenacal 
carcinoma, which produces an expanded and enlarged cervix. 

(3) The ulcerative tj*pe. 

Of these three tj'pes. the hypertrophic seems to he the most radio- 
sensitive, and the prognosis appears to be better than in the other two 
types. It j.s of interest to speculate as to why this type of growth should 
give better results than the others. It is possible that there is a resistance 
(using the word in its broadest sense), which, preventing the cells from 
spreading up the cervix, allows them to multiply outwards, thus pro- 
ducing the caulifiower type of growth, whereas in the ulcerative type, 
the resistance being poor, the cells grow into the surrounding tissues 
forming early metastases. The disease spreads locally either along the 
vaginal walls or into the parametric tissues surrounding the cervix. 
In addition to this local spread, there is a lymphatic spread to the 
internal iliac glands. It is difiBcuIt to get statistics as to whether this 
lymphatic spread occurs at an early stage of the disease or late. For 
instance, Bonney states that in a series of 339 cases on whom he did 
AVertheim’s hysterectomy, 42 per cent had carcinomatous deposits 
in the lymphatic glands, whilst other authorities state that only 34 per 
cent of patients who die from the disease show glandular involvement 
when examined at a post-mortem. It would appear from these two 
series that early cases may have glandular involvement, whilst in other 
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cases the disease may be in an advanced stage locally without having 
spread to the glands. 

Diagnosis. Unfortunately the diagnosis of carcinoma of the cervix 
at the time that the majority of patients seek advice is by no means 
difficult. The first symptom that is likely to call attention to this type 
of growth is irregular uterine hsemorrhage. AVhether before this occurs 
there is in the majority of cases a non-sanioiis discharge, it is difficult to^ 
determine, as it is not uncommon for women to ignore such a mild 
symptom. The importance of the symptom of irregular hsemorrhage, 
although common to many other diseases, cannot be too strongly 
stressed. It will take many years to educate the public on such matters, 
but medical men can and should, where possible, lay stress on the 
importance of this symptom. For example, when they are confronted 
with a case of menopausal hiEmorrhage, they should take great care to 
explain to the patient that although in her case it is nothing serious, 
yet it is abnormal to have irregular htemorrhages at the change of 
life.” If this precaution is not taken the patient may take upon herself 
to make a similar diagnosis in the case of other women suSering from 
the same symptom, the cause of which is verj’ difierent. When the 
disease has advanced still further, the symptoms will depend on whether 
the bladder or the rectum is involved. If the former, cystitis and, 
later, hematuria will occur. In the last stage of the disease, the growth 
may constrict the ureters, giving rise to hydronephrosis, or may cause 
a fistula in the rectum or bladder. By this time the patient is si^ering 
from a profound toxsemia, and the heart, poisoned by the toxins and 
weakened by the recurrent hEemoirliages, finally fails. The signsfoun 
in carcinoma of the cervix in the very early stages (fig. 835) are rea y 
confused wth a simple erosion (fig. 836). It is so important that treat- 
ment should be carried out at this stage of the disease that very great 
care must be taken to make a correct diagnosis. If the disease 
starts on the outside of the cervix, a small red area \\’iU e seen 
which bleeds readily at touch, and the probe pushed agamst the 
surface may show that the tissue is friable. hen the isease 
starts in the inside of the cervix, the diagnosis cannot be so readily 
made, but any patient in whom there is irregular haimorrhage 
which does not readily respond to treatment should be exaimned 
under an anaisthetic, and the interior of the uterus and cervix 
explored with a curette. At a later stage the loca signs ^ o 
disease are very obvious, either as a large cauliflower mass measuring 
even sev eral inches across, or as a large ulcerated gresviih. C anges in 
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the general condition of the patient, such as anaemia and cachexia 
appear late in the disease and are generally associated wth an ulcera- 
tion and infection of the growth. Enlargement of the liver due to 
metastases is not common, and secondary deposits outside the pehis 
are rare except in the very late stages. 

Treatment. The treatment of carcinoma of the cervix has improved 
very greatly in the last thirty years. The working out of the technique 
for abdominal hysterectomy by AVertheim in 1900 marked a great 
advance, but the immediate mortality in the first hundred operations 
was exceedingly high. Since that time, other surgeons have practised 
and improved the technique, so that the immediate mortality has 



dropped to about 10 per cent, and in some hands even lower than this. 
The average immediate mortality due to the operation, taken from the 
figures of a number of different surgeons, is, according to the committee 
set up at Geneva, 17 per cent. 

The next great advance in treatment was radio-therapy, and this 
first showed signs of being really successful in 1910. Since that date, 
further improvements have been brought about by combming radium 
and X-ray, so that at the present time in most countries excisional 
surgerj' for carcinoma of the cervix uteri has been entirely replaced 
by radio-tberapy. There is still some coiitro\’ersy in this coimtry as to 
which method should be used in those cases where the disease is still 
in its early stage, i.e. when it is still operable. At first sight it might 
appear an easy matter to decide by a statistical enquiry as to which of 
these two methods is the better. When, however, attempts have been 
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made, the number of factors involved are so great that, imless the 
enquiry is carried out having for its basis thousands of cases, the value 
of any conclusion is doubtful. Lanc-Claypon, in 1927, reported on 
6,661 cases operated on by vaginal or abdominal hysterectomy. Of 
these, the five years survi^^al rate Tvas 34-1 per cent. She also investi- 
gated 1,117 cases of carcinoma of the cervix which were technically 
operable, that is early cases, but had been treated by radio-therapy 
alone. The five years survival rate obtained by this method of treat- 
ment was 35*8 per cent. This method of comparing excisional surgery 
and radio-therapy has been criticised by some authorities on the 
groimd that surgeons difier so much in their standards of what should 
be considered early, i.e. operable, and what should be considered 
inoperable. It has been suggested that the radiologist and gynecologist 
practising radium therapy may judge a case as being inoperable which 
in point of fact would be found to be operable if the abdomen was 
opened. This, however, is extremely unlikely. Indeed, it is exceptional 
for a surgeon on opening the abdomen to say that a case is less advanced 
and more readily operable than he had anticipated, whereas it was not 
at all imcommon in the days before radio-therapy fox a surgeon, having 
opened the abdomen, to express disappointment at finding things far 
more advanced than he had anticipated, and to be compelled to close 
the abdomen without doing anything. The radiologists working on 
carcinoma of the cervix have tried to define four stages to indicate the 
extent to which the disease has advanced. At the conference at 
Geneva, w'hich reported in 1929, these stages were laid down for inter- 
national use and have since been accepted by the majority of clmies 
and surgeons working on the subject. The National Radium Com- 
mission have made it one of the conditions for allowing their radium 
to he used, that statistics shall be kept on the basis of spread of the 
disease. 

Definition of International Stages 1-4, 

Stage 1. Growth strictly limited to cervix uteri. 

Stage 2. Lesions spread into one or more fornices with or ^vithout 
infiltration of the parametrium to the uterus, the uterus 
still retaining some degree of mobility. 

Stage 3. (a) Infiltration of parametrium on one or both sides 
extending to the wall of the pelvis, with fixation of the 
utenis. 



1648 


POST-GRADUATE SUBC4ERY 

or (6) A more or less superficial infiltration of a large part of 
the vagina, with a mobile uterus, 
or (c) Isolated metastases in pelvic glands, with a relatively 
small primary growth. 

or (d) Isolated metastase.s in the lower part of the vagina. 

Stage 4. (a) Massive infiltration of both parametria extend'mg to 
walls of pelvis. 

or (6) Carcinoma involving bladder and rectum, 
or (c) Whole vagina infiltrated, or one vaginal wall infiltrated 
along its whole length, with fixation of primarj’ growth, 
or (d) Remote metastases. 

Stages 1 and 2 of the above correspond to those cases where the 
disease is still operable, although there are a number of cases technically 
Stage 2, which fall into the borderline” condition under which heading 
some surgeons describe certain of their cases. 

In discussing the jnctho<l of treatment, whether it shall be e.xcisional 
surgery or radio-therapy, the figures quoted above and the figures from 
other authorities suggest that the five years survival rote is slightly 
better in the case of patleata treated by radio-therapy. In addition to 
statistics there are some other factors which can liardly lielp influencing 
a gj’iisecologist in favour of using radio-therapy. For instance, the 
immediate mortality due to radium treatment in the early stages of 
the disease, i.e. Stages 1 and 2, is negligible, and can only he duo to 
the anaesthetic or other complications quite unconnected with the 
treatment. The sufiering Avhich results to tlie patient from radio- 
therapy, if a recognised technique such as is practised in Paris or 
Stockholm is used, is negligible compared to that following IVerthenn s 
hysterectomy. In considering the choice of treatment, there are still 
other advantages in the use of radio-therapy. The fear of a big opera- 
tion is entirely removed and patients, therefore, may be more willing 
to report to their medical adviser at an early stage of the disease. 
Again, the technique of Wertheim’s h^terectomy requires a lifelong 
experience to become really efficient, wliilst the technique of radium 
therapy can he readily acquired in the course of a few months. It 
must be admitted, however, that if good results are to be obtained 
from radio-therapy much more is needed than a mere knowledge of 
technique. 

With all these points in favour of radium therapy, it may well be 
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asked what are the arguments against such treatment. The answer 
given by those surgeons who favour Wertheim’s hysterectomy is one 
and one only, namely, that if the internal iliac glands are involved 
(and it is practically impossible from a clinical examination to prove 
or to disprove such glandular involvement) radium in the uterus and 
vagina will have little, if any, effect on deposits in the glands, whereas 
by Wertheim’s hj^terectomy, a certain percentage of patients will be 
saved by the removal of the glands in which carcinomatous deposits 
have been found. On the other hand, in a series of 214 cases published 
in 1926 in which Wertheim’s hysterectomy had been performed, 34 died 
as a result of the operation, and among these fatahties 41*1 per cent 
had no carcinomatous deposits in the glands. It might be argued, 
therefore, that most, if not all, of these 14 other patients would have 
been saved by radio-therapy. Since the technique of X-ray therapy 
has been improved there is very little doubt that the five years survival 
rate of patients suffering from carcinoma of the cer\TX has risen con- 
siderably, and Professor Lacassagne, in a paper published in 1932, 
states that the improvement in the five years survival rate of patients 
in whom the disease had reached the third stage was due largely to 
irradiation by means of X-rays or by tele-therapy, with massive doses 
of radium. 

To sum up, therefore, the arguments in favour of radio-therapy 
are : 

(1) That the immediate mortality is negligible. 

(2) That the statistics of survival rate in the early cases are in no 
way inferior to those of hysterectomy. 

(3) That the patients are not deterred from seeking early advice 
by the prospect of a severe operation. 

(4) A certain number (Heyman says 12 per cent) of patient.-? who, 
because tbe disease is very far advanced, are beyond all 
surgical aid, are restored to health and survive more than five 
years. 

(5) As a palliative measure in very advanced cases there is no other 
treatment at present so beneficial. 

Technique. In an earlier part of the chapter it was mentioned that 
radium can be used either interstitially, that is by putting radium or 
radon into the tissues by means of needles or seeds, or by putting 
radium into a natural cavity of the body, or by putting it at a distance 
from the surface. The most successful treatment in carcinoma of the 
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ceivis appears to be by tecbniqne based on tbe cavitary method of 

applying radium. 

The first efforts at radium therapy in cases of carcinoma of the 
cervix were made in 1905. In those days, however, tbe radium was 
contained in glass containers, allowing both Beta and Gamma rays to 
escape and affect the tissues. Dominici, in 1907, introduced containers 
made of silver, the walls of which were *05 mm. thick. This constituted 
a very big advance in the tcclmiquc of radium therapy, and between 
1909 and 1919 Cheron and Duval published statistics of 158 inoperable 
cases of carcinoma of the cervix tre.ated by radium. The growth 
disappeared completely as far as could be ascertained clinically in 
77 patients. 

There are now, however, several well-recognised techniques, but it 
will be sufficient to describe in detail those that are better known. 


THE STOCKHOLSf TECIIKIQUE 

In Stockholm the treatment of carcinoma of the cervix was first 
started by Forssell in 1010. The treatment in those days consisted of 
small quantities of radium — for example, 20 milligrammes of the 
element — repeated on many occasions during a long time, such as 
three to six weelcs. Later, when more radium was acquired by the 
Institution, the treatments -n’cre reduced and gradually the present 
technique was evolved. 

Heyman, in the League of Nations Report, 1029, says that different 
applicators are used according to the extent of the growth, but alwaj^ 
involving the same principle, namely, to cover as much of the growth 
as possible with raffium and at the same time to stretch the vagina 
sideways so as to place the radium as near the lateral pelvic wall as 
possible. For the intra-uterine treatment an applicator is selected 
corresponding to the length of the uterine cavity so that the latter is 
completely filled from the fundus down. The radium is kept in place 
by means of w'edges and gauze plugging {fig. 837). 

The day before treatment the patient is admitted to the hospital 
and given a vaginal douche, and a tampon of iodofonn gauze soaked m 
hydrogen peroxide is plugged into the vagina. As a rule no ancesthetio 
is given, but the patient receives an injection of morphia. The surface 
of the tumour is cleaned with henzine, the cervix dilated up and the 
radium put in position. Enucleation, cauterisation, or similar opera- 
tions are never xmdertaken. In the case of pyometra, drainage by 
means of glass tubes is carried out for a few days before treatment. 
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The application is repeated on three occasions, the second being a 
week after the first, and the third three weeks after the second. Each 
application lasts for 20 to 22 hours. In addition to this, X-ray is now 
given as a routine, but this additional treatment has only been carried 
out in recent years. 

As an example of the doses of radium, Hcyman quotes the following : 

First Treatment. 

In the uterus (4 tubes), 40 mg. cl.X 19 hours=7G0 mg. el. lirs. 

In the vagina (12 tubes), 78 mg. el.X 19 hours— 1480 mg.el. hrs. 

Second Treatment. 

In the uterus (1 tube), 43 mg. eI.X21 ]iours=900 mg. el. hrs. 

In the vagina (10 tubes), 71 mg. cl. X 21 hours= 1490 mg. el. hrs. 

Third Trealmmi. 

In the utcnis (1 tube), 39 mg. cl.X 19 hour85=720 mg. el. hrs. 

Ill the vagina (10 tubes), 80 mg. el. X 10 hours* 1520 mg. el. hrs. 

The aggregate dose in this scries will be : 

In the uterus, 2380 mg. el. hrs. 

In the vagina, 4500 mg. el. hrs. 

The above “ Stockholm Technique ” is used at a number of centres 
in this country, but at the Mo\mt Vernon Hospital we have modified 
tliis in order to get the radium treatment over more quickly and to 
start the additional X-ray treatment at the earliest possible date after 
the cendx has healed. The technique ns modified is as follows : 

The patient has a vaginal douche on admission to the hospital 
and for the first application a general anrosthetic is given. The advan- 
tage of a general amesthetic on the first occasion is to make a more 
thorough examination of the pelvis. The amount of radium inserted 
is the same in nearly every case, namely, 50 mgrs. in the canal, with a 
filter corresponding to 1-5 mm. of platinum ; and in the vagina 62'5 
mgrs. of ra^um element in two boxes. These boxes have a filtration 
equivalent to 1-5 mm. platinum, and are attached to a pessarj’ similar in 
type to the “ Zwanche Pessarj’-” (figs. 838 and 839), which years ago 
w’as used for prolapse. The two wings of the pessary are pushed well 
out into the fornices and kept in position by the screw in the handle 
of the stem. The whole pessary is kept in position by a metal “ T 
piece pressing into the stem of the pessary, and by gauze plugging 
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soaked in dilute solution of 
flavine (fig. 840). Each applica- 
tion lasts for 24 hours with an 
interval of one w’eek hebveen. 
Every patient is seen again one 
month after leaving hospital, on 
which date it is decided when 
the X-ray treatment should he 
carried out. 


THE PAEIS TECHNIQUE 

The Paris technique is on an 
entirely different principle. The 
radium is kept in position for a week, but is taken out and replaced 
each day. The amount of radium used is very much less than in the 
case of the Stockholm technique. llTien the patient is admitted to 
hospital careful investigations are made to see what organisms arc 
present in the cervix. At the same time the cervix is dilated up, but 

no radium is put in position 
until 24 hours have elapsed 
in order to see whether the 
dilatation of the cervix pro- 
duces a temperature. If all 
goes well, after the preliminar)’ 
dilatation three or four tubes 
of radium are placed in the 
vagina (the tubes having a 
filter equh’a.Ient to 1*5 mm. 
platinum) in a special colo- 
postat (fig. 841). The amount 
of radium in the vagina equals 
33-3 mgrs. At the end of tliree 
days, radium is placed in the 
uterus as well, and at the end 
of seven days all the radium is 
removed. The patients treated 
by tliis method have, in 
addition, either X-ray treat- 
ment to the whole pelns 
or irradiation from a mass 
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of radium, for example, 4 grammes used at a distance. In Paris 
Avhen X-rays are used the voltage is 180 to 200 KV., and the 
current 4 or 6 milliamperes — the skin distance being CO to 80 centi- 
metres. The filter varies according to the patient, but is as a rule 
between 1 and 2 millimetres of copper. It is usual to have eight fields 
of irradiation, eadi being 250 square centimetres. Each field eventu- 
ally has 5 to 8 hours exposure split up into daily doses, thus the total 
number of days in which the X-ray treatment is carried out is about 
25. Li Paris the radium application is very often carried out after the 
X-ray treatment. 

Another pioneer centre in Europe is the Brussels Radium Institute. 
In this centre the amount of radium used is very much less, but it is 
kept in position between one and hvo weeks, being taken out forcleaning 
every two days. 

Li Mimicb, at the Universit}” Gynaicological Clinic, where every 
case of carcinoma of the cervix since 1913 has been treated by radio- 
therapy alone, the treatment is very’ different to those already described. 
At this centre the first day is devoted to case taking, clinical examina- 
tion, etc. The second day the pituitary gland is treated by means of 
X-rays. The third day X-tay treatment is used for the pelvis. On the 
fourth day no treatment is carried out. On the fifth day, if necessary, 
some of the gron*th may be removed by cautery. On the sixth day no 
treatment is carried out. On the seventh day radium treatment is 
given. Soon after this the patient leaves hospital, and eight weeks 
later returns and has a shorter treatment of X-rays combined with 
radium, and leaves the hospital at the end of a week. Usually two 
series of treatment are sufficient, but in certain cases it may be con- 
sidered advisable to give further applications. The voltage used at 
this centre is 200 KV. and the current 2-5 milliamperes, the filter being 
1 mm. copper. 

In America the tendency in most of the centres is to use a very 
much larger quantity of radium or radon, but to apply the treatment 
for a shorter time. For instance, at the Memorial Hospital, New York, 
the patient is admitted and treated by X-rays. This is followed imme- 
diately by the application of 3000 millicurie hours in the body of the 
uterus and cervix. The duration of this application varies from twelve 
to twenty-four hours according to the amount of radon in the applicator. 
The walls of the filter are 0-5 mm. gold with a secondary filter of rubber. 
In addition, a “ bomb ” consisting of a lead cup containing 1000 milh- 
curies is applied to the cervix and fornices for three hours. 
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Statistics, according to the Stage of Extension of the Lesions, of Cases treated by Radio-therapy 

ALONE, COMPILED AT End OP FlPTII YeAE OP TREATMENT 

StafjG 1. Stage II. Stage III. Stage IV. 



Perccntago of 55*7 34-5 20-9 
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MUNICH 

Statistical Results of Radio-tiiebapv is Carcinoma of tub Cervix 
Years of Treatment, 1924-19*20 


i 

1 

1 

No. of Patients 
treated. 

No. of Paliaits 
#umfin!7 5 

Percentage. 


I ears. 


Group I . 

99 

49 

49-4 

Gronp 11 . 

91 

21 

23-1 

Group III 

129 

23 

17-9 

Group IV . 

a5 

4 

4-9 


STOCKHOUI 

Ye-ibs of Treatjif^t, 1914-1023 



No. of Patients 
treated. 

No. of Paliaits 
survinng 5 
Years. 

Percentage. 

Group I 

Opcrables .1 

183 

7C 

40-4 

Group II 

Borderline and 
Inoperables 

519 

88 

16-0 


JL\YO CLINIC 

Years of Treatment, 1915-1924 


(Total cases treated, 1,001, but onlj* 625 were confirmed by 
microscopic examination) 




Percentage of Patients 
surviving 5 years. 

Group 1 . 


To 

Group TI : 

boideiltac . 

61*54 

Group III : 

inoperables . 

21*49 

Group R : 

“ Modified ’* . 

24*82 
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JURIE CURIE HOSPITAL 



Interval 

No. of 




STAGE 




Year. 

since irradi- 
ation. 

Cases 

treated. 
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1925 

8 

14 



o 

1 



0 i 

3 

(3 mills) 
1926 

1 ^ 1 

59 

2 

' 0 i 

2 1 

5 

1 3 1 

1 

1 34 

0 

' 8 

1927 

6 

57 

I 

0 1 

5 1 

4 

9 : 

1 

0 

19 

1928 

5 1 

85 

» 

2 

10 

7 

1 17 i 

1 29 

3 

n 

1929 

, 4 1 

109 

1 4 

, 0 1 

13 1 

4 1 

20 1 

, ^9 

2 

17 

1930 

3 1 

136 

I 5 

1 

23 

9 1 

35 1 

46 

3 

14 

1931 

i 2 

126 


2 1 

16 

3 

35 

1 42 

3 

18 

1932 

1 1 

113 

1 5 1 

0 

30 

3 

33 j 

27 

1 

12 

1933 

! 

107 


"l 

33 , 

1 

0 , 

47 1 

6j 

» 
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STATISTICS FROM THE MOUNT VERNON HOSPITAL 
International Degree 



Interval ' 
since 

treatment. ; 

1 

2 

3 

1 4 

1 

1 Total. 

1 

Not 

Jiadtaled, 



Alive 

Dead 

Alive 

Dead 

Alive 

\Dcad 

Alive 

1 Dead 

Alive 

Dead 

Alive \Dead 

1930 

3 years . 

4 

3 

4 

a 

2 

11 

1 

9 

11 

29 

' 1 

1931 

2 years . , 

4 

- 

7 1 

7 1 

10 

14 . 

1 1 

10 

22 

31 

1 - 

1932 i 


7 


6 j 

■ ^ 1 

” 1 

6 1 

^ 1 

' 1 

30 1 

24 

1 I 

1933 1 

1 year .| 


^ 1 

' ® 

0 

19 

3 

C 

6 

■ 31 

9 



RESULTS OF TECHNIQXJE 

The difficulty of comparing the results of radio-therapy and 
excisional surgery have already been referred to, but tlie five years’ 
results of the former must convince the most conservative-minded 
medical man of the value of radio-therapy. It is almost impossible to 
judge -which of the more well-known techniques is the most successful, 
but there is no doubt in ray mind that when radio-therapy is combined 
with X-ray treatment the final results are superior to either of these 
methods of radiation used alone. 
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CONCLUSIONS 

Although there is consideraWe difference in the details of technique 
of treatment for carcinoma of the cen'bc in the various big centres, yet 
the total number of milligramme hours used works out very much the 
same. Judging by the published results it would appear that the groAvtb 
is satisfactorily dealt nuth in the cervix, and that the failures are due 
to inefficient irradiation of the glands and deeper parts of the pelvds. 
It is still a matter of controversy as to why these deeper parts of the 
pelvis and glands should be more radio-resistant and difficult to deal 
with. At first sight it might be thought it was entirely a mechanical 
difficulty of getting sufficient energj' through the skin and other 
stnzctures to the affected portion of the pelvis. Although this may be 
a very important factor, in my opinion the question of radio- 
resistance due to the situation of the tumour and the character 
of the tumour bed may be equally important. Two interesting 
instances may be quoted in support of this idea. I sfas asked 
to treat two cases which had been diagnosed as carcinoma of the 
vagina, but on further examination proved to be very advanced cases 
of carcinoma of the rectum. In both these cases the grou'th in the 
vagina proved to be very radio-sensitive, whereas that in the rectiun 
was much more radio-resistant. It is hoped that now that large masses 
of radium are available, and now that an X-ray machine is being 
designed which is capable of producing short waves comparable to 
those given out by railium, that this problem of radio-sensiti^uty may 
be solved. 


3IALICNANT CONUITIONS 

Carcinoma of Ihe Corpus Uteri. This condition occurs as a rule in 
women who are past the menopause, and although it is sometimes 
stated that it occurs as frequently in women who have had children 
as in those who have not, this, in my experience, is far from the truth. 
It may be true that in a small series of cases of carcinoma of the body, 
half the patients will have had children and half will be nulUp^^ro'^’ 
but since the majority of women in the world axe multiparous, it is 
obvious that the disease occurs more frequently in uulliparous women. 
In my own experience it ia comparatively rare to find carcinoma of 
the body in a patient who has had children. 

The groud.his a columnar-celled carcinoma (fig. 812) and is confined to 
the uterus for a greater time than in the case of carcinoma of the cervix- 
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When the disease is situated entirely in the fundus, it spreads to the 
lumbar glands, but -when, ho-^rever, it is in the lower part of the uterus 
the internal iliac and presacral glands may be involved. 

Diagnosis. Uterine hremorrhage is as a rule the earliest symptom 
complained of, and malignant disease of the body should always be 
suspected if there is the slightest uterine hfemorrhage in a patient past 
the menopause, and where there is no evidence of disease in the cervix. 
In very elderly patients a purulent discharge coming on suddenly 
should suggest a pyoraetra which has discharged itself, and this con- 
dition is not uncommonly associated with malignant disease of the 
body. The probable explanation of 
a pyometra being associated with 
carcinoma of the body is that the 
growth gives rise to intra-uterine 
haemorrhage which is unable to escape 
owing to the narrowing or complete 
obliteration of the cervical canal. The 
blood thus pent up becomes infected 
and gives rise to pyoraetra. 

In examining a patient it cannot be 
too strongly emphasised that she may 
look the picture of health, and fre- 
quently these patients are very stout. 

The only definite sign in a routine 
clinical examination is a slightly 
enlarged body of the uterus. Such a ‘ " 

clinical examination must be followed 

^vitbin a very short time by a diagnostic curettage. A “ wait and 
see ” policy must never be adopted in the case of post-menopausal 
hemorrhage. At the same time that a diagnostic curettage is 
carried out, in patients over 40 years of age 50 milligrammes of 
radium element should be placed in the body of the uterus and 
cervical canal for 48 hotiis whilst awaiting the result of the histological 
examination. 

In a certain percentage of cases the report is negative, but if there 
is much thickening of the endometrium a granulosa tumour of the 
ovary must be suspected. Sometimes, however, there is very little 
endometrium, and in such cases the radium that has been placed in 
position for 48 hours will probably give rise to sufficient endarteritis 
of the vessels in the wall of the uterus to prevent further hjemorrhage. 
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Sometimes in such, a case definite fibroids are present, and the existence 
of tliese tumours may lull tlie practitioner into a feeling of security 
and prevent him from carrying out a dmgnostic curettage. It cannot 
be too emphatically’’ stated that carcinoma of the body is not infre- 
quently present in a patient siifiering from fibroids. 

Treatment. There is no doubt that carcinoma of the body of the 
uterus is less radio-sensitive than carcinoma of the cervix, and since 
the operation of panhystereetoniy’ has a comparatively’ loiv mortality 
this lino of treatment should whenever possible be carried out. In my 
opinion, however, there is no doubt tliat every case of carcinoma of 
the body treated by’ hysterectomy should have X-ray’ treatment of the 
whole of the pelvis as soon as the abdominal wound has healed. 

In patients who are inoperable cither from the extent of the groivth, 
or who are technically' inoperable because of their general condition, 
radio-therapy alone must be undertaken. Tlie number of these cases 
is hardly sufficient to justify’ dogmatism on the technique, but usually 
the same radium technique is carried out as that employed in the case 
of carcinoma of the cervix. At the Jlarie Curie Hospital attempts have 
been made to place extra radium in the cornua of the uterus. It U 
obvious that a greater intensity’ of radium should be used in the cavity 
of the uterus than is generally’ used in the Stockholm technique for 
carcinoma of the cervix. This radium therapy must in every case be 
followed up by X-ray treatment of the whole pelvis. 

lie^idts of Badio-tJierapy. The figures for the results of treatment 
by pure radio-therapy’ in carcinoma of the body of the uterus are 
small, but at the Radiumliemmet at Stockholm 3G'6 per cent of '!'? 
cases treated between 1915-1922 have lived for more than five years. 
In llunich, 60 per cent of the early cases survived five years, but only 
7-9 per cent of the advanced cases were successfully treated. 

Chorion Epithelioma. This is not a common mah'gnant condition. 
It arises as a rule in patients who have had a hydatiffiform mole, but 
it is also found after a simple abortion or even after the birth of a 
normal child. The histology shows that it is definitely a malignant 
disease of the sy’ncitiuni and of Langhan’s layer in the chorionic villus. 
There are many theories as to the etiological factors concerned in the 
formation of a hy’datidiform mole and of chorion epithelioma, and 
there is considerable evidence that it is associated with changes in the 
ovary, in which organs a lutein cyst is not infrequently found. 
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Diagnosis. In a tj'pical history of a chorion epithelioma there is 
an abortion of a hydatidiform mole. This may be followed by normal 
menstruation for one or two months and then the patient complains 
of irre^iJar hEemorrhage. 

On physical examination in the early stages of the disease, nothing 
is found except a slightly enlarged uterus and possibly a cyst in one of 
the ovaries. In the later stage of the disease, the patient may complain 
of slight hfemoptj’sis. Indeed, this symptom is sometimes the first 
complained of, and is due to secondary deposits in the lungs. The 
possibility of the formation of chorion epithelioma following a liydatidi- 
form mole is sufficiently great to justify a periodic examination of a 
patient for a year or eighteen months after evacuation of the mole. 
At these periodic examinations a specimen of urine should be tested 
by the Ascheim-Zondek test. In any suspected case of chonon 
epithelioma an Ascheim-Zondek test should bo made of the urine 
and a diagnostic curettage of the uterus carried out. The disease tends 
to spread by the blood and secondar}’ deposits are found in the lungs, 
liver, and not infrequently also in the vagina. 

Treatment. At whatever stage the dkcase is discovered the first 
line of treatment should be X-ray therapy to the whole pelvis. This 
may be followed by panbysterectomy and bilateral salpingo-oophoiec- 
tomy. The g^o^^'th is extremely radio-sensitive, and in cases where there 
are secondary deposits in the vagina, radium therapy to the body of 
the uten;s and vagina should follow the preliminary X-ray treatment. 

I have seen a case where the vagina was full of metastases 
and two years later nothing abnormal could be detected in the uterus 
or vagina. In another case treated entirely by radio-therapy, but ^^dth 
only a small deposit in the vagina, the patient has lived for over five 
years, 

Sarcojna of (he Uterus. Tliere is considerable difference of opinion 
as to the frequency with which this disease is found in Avomen. It has 
been stated that 2 per cent of all fibroids removed sboAv sarcomatous 
changes. On the other hand, sarcomata not iiifrequently arise Avitliout 
any previous history or sign of fibroids. The majority of such tumours 
are found in the body of the uterus though occasionally the growtii 
may start in the cervix and fill the vagina as a pedunculated mass. 

Diagnosis. When the neoplasm is found in the uterus it must be 
differentiated from a fibroid. This is not always possible before an 
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operation, but irregulai bleeding i^sociated ^vitb rapid giovrtb of the 
tumour must give rise to the suspicion that a sarcoma is being dealt 
;nth. A positive diagnosis can only be obtained by microscopic 
section. 

Treatment. The treatment of all sarcomata developing in the 
female genital tract is radiation followed, if possible, by excision. As 
a rule these masses axe so large, and the risk of secondary deposits in 
other parts of the pelvis is so great, that it is advisable to irradiate 
the whole pelvis by means of X-rays. Such growths are very radio- 
sensitive, though not as radio-sensitive as chorion epithelioma. If the 
diagnosis is only made after excision, then the operation should be 
followed up as soon as the wound is healed by a full course of X-ray 
treatment. 

Carcinoma oj the Vagina. Primary carcinoina of the va^a is very 
much more rare than carcinoma in other parts of the genital tract. It 
is a squamous-celled carcinoma and is very radio-sensitive. 

Diagnosis. The patient generally complains of bleeding and dis- 
charge, and on examination a friable mass is discovered. If the growth 
is large and high up in the fomices it is not always easy to differentiate 
it from a carcinoma starting in the cenix. If the section shows the 
growth to be a columnat-celled carcinoma the possibility of it being a 
secondary deposit from carcinoma of the corpus uteri must be borne 
in mind. Another difierential diagnosis is a carcinoma of the rectum 
penetrating deeply into the vagina. I have seen two such cases, and 
it is of no little interest that although the growth was columnar-celled 
rectal carcinoma, yet that portion of the gro^vth which extended into 
the vagina was found to be very radio-sensitive and the vagina was 
readily healed. 

TreatmeiU. In the majority of cases of carcinoma of the vagina 
there is no question of excision as the growth is too far advanced. 
Even if it were operable — for instance, high up in the fomices — the 
correct treatment is to use radium, although an excision of the growth 
following treatment can do no harm. The growth does not spread 
rapidly into the glands, and the prognosis is fair. 

Technique of Irradiation. If the growth is small the best method 
of dealing with it is to bury needles imder it, each needle having 1 mgr- 
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per centimetre of length and a filter of 0-8 mm. platinum. Another 
method is to make a wax stent of the vagina and to place the needles 
On the surface of the stent so thiit they come as close as possible to the 
gro\rth. The needles should be placed a centimetre apart and should 
bo left in situ for seven days. The irradiation by radium should be 
followed up by X-ray therapy to the whole pehus. 


Carcinoma of the Vtdva (fig. 843). 



I 


This condition is usually foimd in 
elderly women, and it is always 
a matter of surprise that the 
gro^wth is so often allowed to 
advance until it is quite a big 
mass before the patient seeks 
advice. There are two probable 
explanations — ^first, the fear of 
being told that the condition is 
malignant and, secondly, that the 
patient being old may feel that 
she cannot be bothered to under- 
go treatment. 

In many cases a pre- 
carcinomatous condition is 
present, namely, leucoplakia. 

This disease starts as a 
chronic inflammatory condition 
of the ^u^lva and passes through 
two or more stages. In the first 
stage, there is great irritation 
associated wth thickening of 
the epidermis. In the second 
stage, cracks appear in the thick- 
ened epidermis which reaching 
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the papilla} cause great pain and slight bleeding. It is in these 
cracks that carcinoma of the vulva is likely to develop. Should the 
cracks heal, then the last stage is an atrophied condition in which the 
skin looks a translucent white, from which the condition derives its 
name. 


Diagnosis. The diagnosis of a carcinoma of the ^u^lva even in the 
early stages is not difficult, but should be confirmed by section at the 
time of treatment. 
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Trealment. It is not possible to be dogmatic as to the best way of 
treating carcinoma of tbe vulva, but in the early stages excision of the 
primary growth, together with the superficial glands, and X-ray 
therapy before or after the excision, is probably the safest course to 
adopt in our present knowledge of the disease. If, as so often happens, 
the primary gro\vth has extended too far for excision, then the problem 
is how best to treat by radio-therapy. In sucli cases the primary 
growth should he treated by means of radium followed by X-ray 
therapy with or without excision of the glands. The radium can he 
applied by means of needles, but since the grow'th is very radio- 
resistant it requires a considerable duration of exposure which is liable 
to injure the normal tissue as well. In addition to this, the growth is 
often grossly infected and the results of neetlle treatment are not without 
risk. 

Another method is to make a wax stent and apply the radium for 
seven or eight hours a day until such time as a radium reaction is 
seen. This may take three weeks, as it is unwise to use a very large 
intensity. 

The difficulty of treating the glands is the same ns is experienced 
in the treatment of lymphatics elsewhere in the body. It is one of the 
most urgent problems that now confront radio-therapists. 

Malignant Tumours of the Ovary. The malignant condition may he 
primarily in the ovary or may be a secondary deposit from a growth else- 
where in the body. It is an interesting fact that sometimes the 
ovaries appear to be the only place in which secondary deposits 
have occurred. This is particularly true of carcinoma of tlie alimentary 
canal. The secondary deposits from such primary sites as the stomach 
and intestines often take on a characteristic histological appearance 
and are known as Krugeiibeig’s tumours. 

Diagnosis. IMien the growth is really small it is only by accident 
that the tumour is diagnosed, and it is for this reason that the prognosis 
of carcinoma of the ovary is bo hopeless. The presence of an ovarian 
tumour is not, as a rule, difficult to discover, but it is rarely possible to 
be quite certain of the malignant condition ^vithollt an exploratory 
laparotomy. Among the signs suggesting malignancy are rapid growth, 
ascites, cedema of the legs, and finally hard masses felt on vaginal 
examination, or per rectum. "Wherever possible a laparotomy should 
be performed, as occasionally a suspirious case turns out to be a papilh* 
ferous cyst, removal of which ^vill cure the patient. 
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Treatment. There is some doubt as to wbether in an advanced case 
of carcinoma of the ovar}’ there is any value in removing the majority 
of the tumour. Indeed, such cases, as one might expect, seem to grow 
rather more rapidly if some of the tumour has been removed than pre- 
viously. On the other hand, the prognosis is so poor that the psycho- 
logical effect when the patient ^ds that the mass in the abdomen 
seems to have disappeared may justify removing as much of the 
growth as possible. The treatment after excision of as much of the 
growth as possible, or after a definite diagnosis has been made, is X-ray 
therapy. I have seen patients with large malignant masses made more 
comfortable for a number of years and the groT\'th diminished in size, 
but the prognosis is very poor. 


BENIGN CONDITIONS 

So far this chapter has dealt entirely with the radiological treat- 
ment of malignant disease of the female genital tract, but its value in 
non-malignant conditions is very great. The chief benign conditions 
in which radio-therapy has been employed are as follows : 

(1) Menorrhagia or irregular haemorrhage associated with the 
menopause. 

(2) Certain cases of menorrhagia in young patients. 

(3) Menorrhagia or irregular haemorrhage caused by fibroids. 

(4) Tuberculous disease of the cervix or vagina. 

(5) Leucoplakia of the vulva. 

Abnormal Menopause. It is in cases of abnormal menopause that 
radio-therapy perhaps finds its most satisfactory results. The normal 
termination of menstrual life, that is to say the menopause, is so 
often associated ^vith menorrhagia (flooding) and irregular haemorrhage, 
that the majority of women consider that such symptoms are 
“ natural,” and must be patiently borne. It is the frequency of these 
symptoms between the ages of 40 and 60 that prevents women very 
often from seeking medical advice, and thus malignant disease of some 
part of the genital tract is often ignored imtil it is far advanced. If 
once the public could be educated to realise that the symptoms of 
irregular hajmorrhage and menorrhagia should be reported to a medical 
man and not accepted as a natural part of the menopause, then 
thousands of lives would be saved each year. In the past the medical 
profession may have been responsible for confirming this erroneous 

VOL. J. — 3 II 
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idea. It was not uncommon in the old days for a patient to be given 
a bottle of medicine and told “ it is only tlie change of life,” which 
comforting words W'ere repeated to neighbours suffering from the same 
symptoms though not always due to the same cause. There are few 
medical men nowadays -who Avould be guilty of treating such symptoms 
without a thorough pelvic examination, hut there are still some who 
do not realise the importance of explaining to the patient that although 
it is only “the change of life ” such symptoms are abnormal and the 
patient did well to report them at once. 

Every medical student is taught to-day that the normal menopause 
consists in an abnipt cessation of menstruation, or an increased cycle, 
or in a diminished loss, the menstrual cycle remaining the same. Any 
other termination, such as menorrhagia or irregular hsemorrhage, 
demands a careful pelvic examination, and very frequently the diag- 
nosis of abnormal menopause cannot be confirmed without a diagnostic 
curettage. If, on a general physical examination in a patient who is 
between 40 and 60, nothing abnormal can be found to account for 
menorrhagia, it is safe to treat the patient by means of drugs for the 
next one or two menstrual periods. In the case of a patient complaining 
of irregular ha)monbage, however, no time should be lost in exploring 
the utenis and cervical canal. 

There are two methods by which menorrlmgia and irregular hemo- 
rrhage at the menopause can be treated, namely, radium ox X-rays. Thfi 
problem then arises as to which of these is the better. In the case of 
irregular hsemorrbage there can be no doubt whatever that radium 
should be used, since it is impossible to confirm the diagnosis of 
abnormal menopause in such a case without doing a diagnostic curet- 
tage, and if the cervix is dilated for diagnostic curettage then a tube 
of radium can readily be placed in the body and cervix. In the case, 
however, where the symptom is purely one of menorrhagia it is not so 
essential to do a diagnostic curettage and therefore X-rays may b® 
used. The advantage of X-ray treatment is that it does not require an 
ansesthetic and the patient is not obliged to go to bed. On the other 
band, it is sometimes a great disadvantage not to be able to examine 
the patient under an ansesthetic, and there is a risk that an inflam- 
matory condition of the pelvis may be overlooked which wll be very 
seriously affected by the X-iay therapy. "WTien, therefore, there is 
any doubt as to the diagnosis, or when the patient is stout and there- 
fore difficult to examine without an anmsthetic, radium should be 
used. X-rays should be reserved for those patients in whom the 
diagnosis is certain and the pelvic examination easy. 
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Technique of Hadio-therajitj. There has been considerable discussion 
as to the exact details of technique when appljdng radium to the uterus 
for an artificial menopause, but in my experience the following method 
has proved extremely satisfactory : 

The patient is given a general anaesthetic and placed in a lithotomy 
position. The vagina and vulva are cleaned, and a non-metallic 
antiseptic such as ether applied to the vagina and cervix. After a 
thorough bimanual examination of the pelvic viscera, the cervix is 
pulled doum by means of a vulsellura and dilators are passed into the 
canal. As a rule it is not necessary to dilate further than a 9/12 Hegar’s 
dilator. The body of the uterus and the cervical canal are then 
explored and gently curetted. Following this 50 mgrs. of radium 
element enclosed in a tube, the walls of which are equivalent to 1 or 
T5 mm. platinum, are inserted into the cavity of the uterus and cervical 
canal. The tube should be covered with rubber, and a convenient 
length is 2^ inches. The vagina must then be carefully plugged, to 
prevent the possibility of tbe tube being dislodged and falling back 
into the vagina. Gauze packing soaked in flavine 1 in 4000 is generally 
used for the vaginal plugging, and it is carefully inserted high up into 
the posterior fornix before the rest of the vagina is filled. Should the 
radium slip even a short u'ay into the vaguia, the rectum, which is very 
radio-sensitive, will bo kept well away from the tube of radium. The 
radium is kept in position for 48 hours and then removed \vithoiit an 
anjesthetic. The patient stays in bed for three or four days, after 
which the vagina should be douched once or tTPice a week with normal 
saline for three or four weeks. The patient must be warned that one 
or even two more periods may occur, and that there may be a slight 
vaginal discharge due to radium reaction which will last for two or 
three weeks. She must also be made to realise that menopausal 
symptoms such as flushings are just as frequent when the menopause 
is brought on artificially as when it comes naturally in the course of 
time. 

Treatment by X-rays. There are two methods employed in creating 
an artificial menopause by means of X-rays, namely, a single large 
dose or repeated smaller doses. My colleague. Dr. N. S. Finzi, has 
kindly sent me the following note on the treatment he uses : 

“ The method I have often used in the treatment of meno- 
rrhagia is to treat the patiait tlirough three ports of entrj’, each 
about 100 to 150 square cm., two anterior and one posterior, on 
successive days, using X-raj^ at a kilovoltage of 150 undulating 
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current and a filter in most cases of 5 mm. of aluminium : the 
focus-skin distance is 24 cm. I give 85 to 90 per cent of a full 
erythema dose in the first series. The second series is started four 
weeks from the date of comnnmeeraent of the first, and a slightly 
smaller dose is given. The third series is started eiglit weeks from 
the first. In stout patients or those with large fibroids I use four 
or five ports of entry. The rays in all cases are directed very 
obliquely with considerable compression so as to attempt to get 
both o^^aries into each field. 

The advantages of the method are that the patient need not be 
in a hospital or nursing home, but cai\ attend as an out-patient ; 
there is very little or no disturbance to the general health, and 
post-radiation nausea and vomiting are exceedingly rare, in contrast 
to the single-dose method, where they are not uncommon. The 
disadvantages are that it is a little slow, and in a few very stout 
patients I have seen permanent sldn clianges, but these are very 
unusual and can, I think, be completely avoided. 

I use the single-dose method when the patient comes from a 
great distance, or when she prefers it.” 

RESULTS OF TBEATilEX’T OF ABNORMAL >rENOPAUSE 
BY MEANS OF RADIO-THERAPY 

The statistics published by varioxis clinics all show eqirally satis- 
factory results. For instance, in a series of 122 cases from St. Bartholo- 
mew’s Hospital 96*3 per cent had permanent amenorrheea. At Mount 
Vernon Hospital in a series of 85 patients, 98 per cent were complete 
successes. At Mount Vernon Hospital statistics have been kept on 
details other than merely the production of a permanent amenorrheea. 
For instance, such annoying ^mptoms as flushings, nocturnal sweat- 
ings, and sex instinct have been noted. As a result of these statistics 
it is possible to state that when the patient is over forty the risk of 
having flushings, nocturnal sweating, or loss of sex instinct is no 
greater than might be found in an equal number of patients in whom 
the menopause has occurred as a result of nature. 

The Treatment of Fibroids by Badio-therapy. The indication for 
radio-therapy in the case of fibroids may be dogmatically stated as 
follows : Any patient who is over 40 years of age in whom the fibroid 
is not larger than a full-time f cetal head and in whom there is no evidence 
of pelvic inflammation. It may be asked why one sets a limit to the 
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size of the fibroid. The answer is twofold. First, that very large 
fibroids are more likely to undergo degeneration and, secondly, that 
with a very large fibroid it is sometimes difficult to exclude inflamed 
tubes, etc. In addition to the above indications, there are, of course, 
those patients in whom operation is contra-indicated although the 
fibroid is very large. In such patients one must risk the possibility of 
degeneration, etc. 

The action of the radio-therapy is precisely the same as in the case 
of menorrhagia, or irregular hsemorrhage caused by an abnormal 
menopause, that is to say the ovaries are affected and an artificial 
menopause brought about. The result will depend very largely on the 
proportion of fibrous tissue and muscular cells in the tumour. If muscle 
predominates the fibroids will become so small that it may be difficult 
to recognise their existence by an ordinary bimanual palpation. If, 
on the other hand, there is a large amount of fibrous tissue very little 
change will be noted in the size of the tumours. In one of my cases a 
uterus which originally reached to within half an inch of the umbilicus 
had receded to the size of a twelve weeks’ pregnancy three and a half 
months later. 

The technique for radium treatment of fibroids is similar to that 
employed when creating an artificial menopause, but where the uterus 
is very large it is preferable to leave the radium in position for 72 hours 
instead of 48. 

Production of Artificial Menopause in Young Patients suffering from 
Menorrhagia, There has been a considerable amount of discussion as 
to the advisability of treating yoimg patients who are suffering from 
intractable menorrhagia by means of radium or X-rays. It is of very 
considerable interest to note that it sometimes requires very big doses 
of radium or X-rays to produce a permanent amenorrheea in such 
patients. For instance, in one patient, aged 21, who was recently 
treated by means of X-rays for chorion epithelioma, menstruation 
recurred and has been quite normal for the last six months. 

A considerable number of these younger patients have been treated 
at the Royal Free Hospital with apparently satisfactory results, but the 
following arguments have as a rule prevented me from using this 
type of treatment in patients under the age of forty : 

(1) If a permanent amenorrhcea should be obtained uuth the 
accompanying artificial menopause, the s^miptoms — ^flushing, 
etc. — seem to be rather more severe than is the case when an 
artificial menopause is produced in patients over forty. 
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(2) It does not seem justifiable to bring about “ the change of life ” 
in young Tromen. 

(3) If a dose is used so that the periods return (and in very young 
patients, as already mentioned, the periods do as a rule return) 
then the question arises as to whether the ova which are pro- 
duced by such irradiated ovaries yrill be normal. 

Co7iclusions. Prom the above it may be concluded that ; 

(1) The production of an artificial menopause by radio-therapy is 
indicated in patients over the age of 40 who are suffering from 
menorrliagia or irregular liseniorrhage. 

(2) Tlie treatment by radio-therapy of menorrhagia or irregular 
hsemorrhage due to fibroids is indicated in patients aged 40 or 
over wlien the fibroid is not larger than a fcetal head and there 
is no inflammatorj’ condition in the pelvis. 

(3) That the optimum dose seems to be 50 mgrs. of radium element 
applied in the uterus for 48 hours, although in the case of large 
fibroids a somewhat longer application may be given. 


TREATMENT OF OTHER NON-jrALIOKANT CONDITIONS 

The other non-maligiiaut conditions in which radio-therapy may 
be employed are tubercular disease of the cervix and vagina and leuco- 
plakia. The former of these is extremely rare, and a definite diagnosis 
can only be made by examining a histological section. The condition is 
so seldom met with that it is impossible to be dogmatic as to the best 
teclmique. 'fubercular disease in the glands or elsewhere is very 
amenable to radio-therapy, and it is as well to start with a dose of 
50 mgrs. of radium element, with 1 ram. platinum, kept at a distance 
from the vaginal walls by means of a stent and left in for not longer 
than 24 hours. Further treatment must depend on the result of this 
initial dose, but at least six weeks should elapse before deciding to 
give any further radio-therapy. 

In the case of leucoplakia, treatment can be carried out either by 
X-rays or radium. On the whole, the treatment is more readily and 
more efficiently carried out by X-ra^ and such cases, if the affected 
area is too large for excision, should be banded over to the radiologist. 



An Outline of the Treatment of JIalignant Disease, in 
Gynecological Cases, by High Voltage X-rays, as carried 
OUT IN THE Radiological Department op the Mount 
Vernon Hospital 


by 

G- C. Pairchild 

The description given below is of the routine treatment at present in 
use at this Hospital, and does not include special methods used in 
certain cases for research purposes, and which are at present subjudice. 
It is convenient to consider the matter under the following headings ; 

(1) The patient. 

(o) General condition. 

(6) Local condition of skin. 

(c) Position, extent, and pathology of lesion. 

(d) Primary objective of treatment. 

(2) The apparatus used to produce the requisite radiation, and 
that used for the measurement of its quality and intensity. 
The biological unit of quantity, the U.S.D.” (unit skin dose). 

(3) The methods employed in applying the radiation. 

(а) Physical factors, 

(б) Field selection. 

(c) Dosage. 

(d) Technique. Protection of patient from stray primary and 
secondary radiation. 

(4) Precautions taken during irradiation, and 
the immediate and after-effects of irradiation. 


the patient 

General Condition. The general condition of the patient should be 
comparatively good, although poor conation does not of necessity 
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contra-indicate treatment, bnt it must be remembered that a course of 
X-ray treatment involving the heavy dosage required in these cases 
should not be lightly undertaken i\*itbout weighing up the pros and 
cons as to whether the patient will be able to tolerate it. 

patients ^vith marked asthenia, and where the natural defensive 
mechanism has apparently broken donm, and wliere distant metastasis 
has taken place, are probably better left untreated, except as a purely 
palliative measure for relief of pain, etc. All cases should have pelvis 
(spine) and chest eldagraphed before treatment, in order to discover 
the presence or absence of inetastases in tlicse regions. 

A preliminary blood count should be done in all cases, partly in 
order to see if it is safe to admuuster tbe requisite dose, and partly to 
have 0 . record, of the blood count as it was before irradiation. 

Should the blood count be unsatisfactorj', especially as regards a 
low lymphocyte count, it does not contra-indicate treatment, but this 
should be undertaken nith caution and frequent blood examinations 
made, or if the patient’s condition will permit, preliminary treatment 
may be undertaken to try and improve the blood condition before 
irradiation is started. The patient should be examined with a view to 
ascertaining the presence of any concurrent disease, such as would aScct 
her sensitivity to radiation, e.g. Graves’ disease, diabetes, eczema, etc. 
The flge of the patient is also a factor for consideration, as the older 
the patient is, the larger the erythema dose will be, and vice versa. 

Local Condition of the SHn Areas to be Irradiated, First and of 
great importance is the question : Has the sldn of these areas received 
any previous irradiation, and if so, when, how much, how given, and 
at what voltage and filtration ? This question may not affect more 
than 1 per cent of cases, but in that 1 per cent it may be the means 
of saving the patient from serious damage, especially in those cases 
where large doses of soft radiation have been administered. The 
presence of tbe results of trauma, sueb as burns, cicatrisation result- 
ing from surgery, vaccination, etc., or pathological conditions such as 
ventral hernia, the presence of a colonic or vesical fistula, etc., may 
also prove limiting factors as to the amount of radiation the skin uiU 
tolerate. 

Further, although it does not strictly come under this heading, 
should be mentioned the varying degree of radio-sensitivity exhibited 
by different individuals. In the majority of cases this does not exceed 
a matter of plus or minus 10 per cent, but there are occasionally seen 
those cases where there is a definite idiosyncrasy, and in these even a 
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60 per cent Unit Skin Dose has produced serious effects. Any cases 
showing a marked erythema towards the end of their course of treat- 
ment should be proceeded with with the greatest care. 

In this connection may also be mentioned the very rare case, where 
early in the dose a temporary erythema may appear, which com- 
pletely fades within 48 hours of its appearance. This condition may 
be disregarded. 


THE POSITION, EXTENT, AND PATHOLOGY OF THE PEIilAEY LESION 

The Position of the Primary Lesion. The usual sites are as under, 
given in their order of frequency : 

(1) Uterine cervix. 

(2) Uterine fundus. 

(3) Vulva. 

(4) Ovaries. 

(5) Chorion (epithelioma). 

(6) FaUopian tubes. 

Extent and Environment of Primary Lesion. The actual extent of 
the primary lesion does not of necessity influence the technique to be 
employed, provided it is not so extensive as to render the case 
hopeless, e.g., one where there is extensive involvement of rectum 
and bladder. The reason for this attitude is that, however early any 
individual case comes under observation, one is never safe in assuming 
that there is no malignant tissue present outside the primary lesion, 
or, in other words, that local metastasis has not already taken place. 
This being so, it is of paramount importance that a wide area outside 
the primary lesion should be regarded as constituting a danger zone, 
and should therefore be included in the area of irradiation, especially 
those lymphatics draining the area involved. 

In all gynecological cases, therefore, an area is included in the 
field of irradiation reaching from a line joining the crests of the ilia 
above, to a point well below the vulva below, regardless of the extent 
of the primary lesion. There is also a physical reason for the use of 
such an extensive area of tissue, this being that there is an appreciable 
increase in the quantity of secondary radiation set up at a depth. 

The environment of the lesion is a matter of importance and careful 
examination should be made in order to exclude the possibility of any 
septic focus, such as a pyosalpinx, breaking-down glands, or fibroma, 
and should any such focus be present, it should be dea’t with before 

VOL. I. — 3 n • 



1074 POST-GRADUATE SURGERY 

irradiation is commenced, as otlierwise very serious complications may 

ensue. 

Pathology. The main varieties ol growth met with in these positions 
are : 

(1) Carcinoma. 

(2) Sarcoma. 

(3) Chorion epithelioma. 

(4) Endothelioma. 

It is the present practice in this hospital to treat all malignant 
growths ^vith a maximum dose, regardless of the varying degrees of 
sensitivity to radiation which they may exhibit. 

It is true that, in a large percentage of cases, sarcomata and endo- 
theliomata are more radio-sensitive than carcinomata, but on the other 
hand there are cases where the reverse condition holds. It is almost 
impossible to foretell unth any degree of certainty how any individual 
growth will respond to irradiation. 

T?ie Immediate Objective of Treatment. The immediate objective is 
to administer to a predetermined area of tissue such a quantity of 
radiation as will prove lethal to every malignant cell within that area, 
and which at the same time will permit all non-malignant tissues 
within that area to resume their normal functions within a certain 
interval of time. 


THE APPARATUS USED TO PRODUCE TirE REQUISITE RADIATION, AND 
THAT USED TO MEASURE ITS QUALITY AND INTENSITY, TOGETHER 
WITH SOME PHYSICAL CONSIDERATIONS. THE BIOLOGICAL UNIT OF 
JIEASUREMENT. 

A closed core transformer fed from A,G. mains is used to produce a 
H.T. current at 200 K.V. constant potential, by means of valve rectifi- 
cation and condenser circuit. This H.T. current is used to excite the 
X-ray tube. The X-ray tube used in routine treatment is a hot- 
cathode tube of the sealed-off glass variety. Dissipation of heat 
generated in the anode of the tube is procured by feeding water to 
the anode under pressure, a water-pump and radiator being placed in 
the H.T. circuit for this purpose. The tube is capable of passing a 
current of 15 MA. at 200 K.V. continuously. The H.T. current is led 
through an elaborate anti-corona sj^tem, in order to avoid brush 
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discharge and consequent air contamination. A heavy type treatment 
tube stand carries the X-ray tube, which is capable of movement in all 
directions. 

For the physical measurement of intensity of the X-ray beam, the 
Mekapion lontoquantimeter is used. 

The standard unit of radiation used is the International “ r ” unit, 
the defimtioE of which will be found on page 1641 of this book. For the 
measurement of surface and depth intensity, the Mekapion instrument 
is used in conjunction with a wax phantom, the wax being made of the 
same specific gravity as the body tissues, and capable of alteration in 
volume and shape. Depth and surface intensity are also measured 
directly by the Mekapion, the ionisation chamber being inserted into 
suitable body cavities, and placed on the body surface. 

The quality or wave-length of the X-rays produced under varying 
conditions of filtration and voltage is investigated directly by means 
of the X-ray spectrograph, and indirectly by means of the “ half value 
layer ” method, also by direct measurement of voltage by means of the 
sphere gap, the wave-length of the X-rays being inversely proportional 
to the voltage used in their production. The biological standard of 
measurement of quantity of any given radiation is the “ Unit Skin 
Dose.” 

The “ Unit Skin Dose ” represents that quantity of radiation which, 
when applied to the normal skin of the abdomen of a healthy adult, 
to an area measuring 8x8 cm., and when given in one application 
lasting under one hour, will be followed in from ten days to three weeks 
by a bright red erythema, without vesication, but followed by desquam- 
ation and pigmentation. 


METHODS EJIPLOYED IN APPLYING THE RADIATION 

Physical Factors. In routine treatment of these cases, the physical 
factors are as follows : 

200 K.Y. constant potentia]. 

10-16 1\IA tube current. 

1'5 mm. Cu. and wood filtration. 

40-76 Cm. focus skin distance. 

Field Selection relative to the Site of Lesion and Habitus of Patient. 
As it is impossible to treat a lesion at a depth of several centimetres 
with an adequate dose of X-rays through one area of skin, it becomes 
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necessary to select several ports of entry, ttrongli -whicli the rays will 
converge in the desired area. 

To accomplish this it becomes necessary to make a sketch of the 
cross-section of the patient’s body at the level of the lesion. To do this 
the patient is placed supine ou the treatment couch, and by means of 
calipers the antero-posterior diameter of the pelvis is measmed at the 
level of the symphysis pubis in front and of the coccyx behind. The 
lateral diameter is then measured at the same level. Two lines are then 
drawn on a large sheet of paper, at right angles to one another. The 
antero-posterior diameter is then marked on the vertical line, its mid- 
point coinciding with the intersection of the horizontal and vertical 
hnes, and the lateral diameter is then marked on the horizontal line in 
the same manner. A strip of malleable metal is now carefully moulded 
to the patient’s body around the pclris at the same level and then 
transfened to the paper, the antero-posterior and lateral points being 
made to coincide with those already marked, and the outline drawn in. 
IVe now have an outline of the cross-section of the patient’s pelvis, 
with all its various contours. 

The lesion is next sketched in, as nearly as possible in the position 
it occupies in the patient, this haring been previously estimated by 
clinical examination and w’here possible by skiagrams taken with opaque 
indicators in position. The above procedure may be carried out on the 
illuminated glass of the Holfelder Field Selector instead of on paper. 
In either case the Holfelder tmted gelatin strips may be used to 
estimate the correct position of fields and concentration of rays. 

In using the paper sketch, it is now necessary to make measurements 
on the surface line of the varying surface lesion distances at different 
points. From this data arc calculated the number of ports of entry, the 
angles at which the central ray for imlividiial ports will have to he 
projected, and the total surface radiation that will be necessary to 
produce a lethal dose at the depth of the lesion. The various fields 
selected are now' marked in on the patient’s skin with skin ink. 

The above information haring now been obtained, the patient is 
ready for treatment. 

Dosage. There are three main methods of dosage : 

(1) The intensive ringle dose. 

(2) The intensive split dose. 

(3) The protracted fractional dose. 

(4) The saturation method. 
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The procedure that has given the best results up to date in this 
hospital is a combination of the intensive split dose combined vtith 
the saturation dose methods. This is carried out as follo'ws : 

Daily doses (Sunday excepted) are given till the required depth 
dose has been attained, which usually occupies a period of from 14 to 
21 days. Following this, at selected intervals, repeat doses are given 
equal to the fall ofi in value with time of the original depth dose, which 
is thus kept up to its original value. In other words, supposing 100 per 
cent depth dose has been given, this depth dose is kept at a 100 per 
cent value for a predetermined time. 



LUB or THE CBOSS-SEcnox or A Pelvis, 
AT THE LEVEL OF Tat Os PCBIS, OBTAI.VEO 
BT THE UETBOD PESCEIBED. IX THIS CASK 

THE Lesion is fuced cestbally in tue 
Pelvis. 

The rKOJicnON or tat central lay or 
ONE PORT or Evnir ovtr an beey nr- 
ctroED (that or a Fostekiob OsugoE) 
nr obdeb rot to coutucate the suobah. 



Technique. All these cases are treated in the horizontal position, 
either prone or supine, except in the case of a perineal field, when the 
procedure is as follows : The patient is placed across the treatment 
couch, the head resting on an extension, and the back supported and 
fixed by a special arrangement, >vith the transverse diameter of the 
body in the vertical position. The buttocks are placed level with the 
lateral side of the couch, the thighs being well flexed with the legs at 
right angles to them. Large pads are then placed between the legs, 
to keep them parallel, and thus assist in maintaining the transverse 
diameter of the pelvis in the vertic.al position. The buttocks are then 
separated, revealing the anus and vagina, and a line is drawn vertically 
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through the anus over the buttocks, for purposes of centring. An 
examination is now made per rectum and per vaginam to locate exactly 
the site of the lesion ^ith reference to the above line and to the tip 
of tlie coccyx. The tube is now centred both in relation to the Ibie 
through the anus and the plane of the coccyx and inclined slightly 
doAvnwards. 

It is found that this method of treating a perineal field is much 
safer from H.T. dangers, and is more comfortable for the patient than 
the use of the lithotomy position. 



Fig. SJO. — T«B rBTIZST is 01 Ro. tH5 , but COMPLETKt^ 

tOTEBSS WTTII l.l*» mVnXB THTH TOBB CB5T8SD BEiHT TOR 
TBUTMKSr. 

In cases of large and obese patients, when treating through the 
abdomen, it is advantageous to have the patient in the Trendelenburg 
position, as this helps to keep the movable abdominal viscera away from 
the field of irradiation, and also permits of greater compression. 

In all cases, wherever possible, compression is used by means of 
rigid applicators and retaining devices, in order to lessen the surface- 
lesion distance, which in some cases may amount to as much as 
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10 cm. or more. Ad^tional compression is secured, when necessary, 
hy means of adjustable bands passing over the abdomen. 

In treating gyneecological cases it is well to have the bladder and 
lower bowel empty before each treatment. 

All irregularities in contour, such as the triangular space between 
buttocks and thighs posteriorly, and that between thighs and groins 
anteriorly, are carefully filled up with powder bags, containing a mix- 
ture of Fuller’s earth and sod. bicarb, made up to a specific gravity 
of 1, in order to avoid overdosing of sucli parts as the vulva, etc. 

Protection of the patient from stray primary and secondary 
radiation is provided by covering all parts, with the exception of the 
area being irradiated, with lead or lead-rubber of equal lead equiva- 
lent. The w'eight of the protective material is carried by specially 
constructed cradles. 

In treating small or average-sized patients, it is usual to select five 
fields : 


(1) Anterior vertical (20X15 — 20x20 cm.). 

(2) Posterior vertical (20x 15 — ^20X 20 cm.). 

(3) Right lateral vertical (15X11 cm.). 

(4) Left lateral vertical (15X 11 cm.). 

(6) Perineal (8 X 8 — 10 X 10 cm.). 

In obese patients udth large pelves, up to nine fields are selected : 

(1) Anterior vertical (20X 20 cm.). 

(2) Posterior vertical (20X 20 cm.). 

(3) Right lateral vertical (20x 15 cm.). 

(4) Left lateral vertical (20X 15 cm.). 

(5) Right anterior oblique (20X 11 cm.). 

(6) Right posterior oblique (20x11 cm.). 

(7) Left anterior oblique (20X 11 cm.). 

(8) Left posterior oblique (20 X 11 cm.). 

(9) Perineal (11X11 cm-). 

In some cases where there is the possibility of very widespread abdom- 
inal metastasis, such as malignancy of ovary or Fallopian tube, the 
pelvis and a selected area of abdomen are treated as one open field, 
centrings being taken at different levels, so that a larger area may 
receive a uniform dose. 
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I'KECAUTIONS TAKEN DURING IRRADIATION AND THE EFFECTS 
OF IRRADIATION 

During Irradiation. During irradiation and for three weeks follow- 
ing, washing of the irradiated areas is coutra-iudicated, bathing mth 
warm normal saline being only permitted in the case of discharges. 
The skin over the irradiated surfaces should remain untouched hy any 
preparation other than a powder composed of a mixture of equal parts 
of talc and starch, which should he used freely. Pressure and friction 
from clothes or other sources should be avoided. 

In patients confined to bed, pressure should be evenly distributed 
by frequent change of position. The application of hot water bottles, 
etc., to the region under treatment should be avoided. 

In the vast majority of cases there arc no untoward symptoms 
whatever during treatment. 

In a very large proportion of cases patients state that they feel a 
general improvement in their condition when about half their dose has 
been given, followed later in a small percentage of cases by slight 
nausea and anorexia towards the end of their course, symptoms which 
very rarely call for any interference. 

In about 1 per cent of cases there may be serious nausea and 
vomiting, but in these there has usually been some indication of this 
before treatment was started. In these cases, chJoretone 3 grs. p.r.n. 
and/or daily intramuscular doses of liver extract usually prove effective. 
The absence of X-ray sickness amongst these cases is probably due to : 

(1) Adequate protection from adventitious radiation. 

(2) Adequate ventilation of treatment theatre. 

(3) Efficacy of anti-corona system. 

(4) The use of relatively high intensity of X-radiation. This 
ensures the minimum of time spent in the theatre, and con- 
sequently a minimum of theatre air breathed, with also perhaps 
a psychological element. The shorter the time taken in treat- 
ment, the smaller the volume of blood passing through the 
irradiated area during that treatment. 

Towards the end of a course, patients usually develop some degree 
of a radiogenic colitis, proctitis, and cystitis, which, however, rarely give 
rise to anxiety, as they are easily controlled by simple medical measures. 

In this connection should be mentioned the avoidance of any foods 
contabiing undigestible solid material, and the administration of 
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purges, during and for tlrree -weeks after treatment. The best laxative 
to employ as a routine in all cases is liquid paraffin. 

Towards the end of a course patients usually complain of some 
irritation and soreness in the region of vulva and anus, -which is best 
treated with liberal applications of lanoline. At this time there are 
usually early signs of radiogenic erythema and signs of epilation. The 
mucous membranes of the vulva and vagina show varying degrees of 
filming. In cases where there was htemorrhage from the vagina or 
rectum this is usually controlled or stopped. Pain is almost universally 
relieved or suppressed. Discharges are usually checked or obliterated, 
and this is especially noticeable in those with offensive odours. About 
a week after treatment there is frequently, in addition to a well-marked 
and general erythema, some slight degree of vesication, which is treated 
■with lanoline applications. 

At the end of about three weels after treatment a large majority 
of patients admit improvement in general condition, sleep, appetite, 
energy, etc., and many are quite fit to carry on their usual occupa- 
tion. At this time the skin has recovered to a great extent, and is now 
quite dry, showing extensive desquamation, pigmentation, and com- 
plete temporary epilation. Diarrhoea and cystitis have also ceased. 

Three months after treatment, in hopeful cases, the general improve- 
ment is maintained, weight has increased, and the patient has no 
symptoms or complaints. The skin over the area treated 1ms now 
quite recovered, sho-wing only varying degrees of pigmentation, and 
complete epilation. On examination, if a tumour was originally 
palpable, this has usually shrunk in varying degrees or may have 
completely disappeared. On vaginal examination, if there was 
originally an active ulcer visible, this has usually almost, or quite, 
healed. Mucous membrane where involved has become smooth and 
movable over subjacent structures, induration where present has 
become less rigid, diminished in extent, and less craggy, and has 
probably been or is becoming replaced by scar tissue. Pelvic viscera, 
which before treatment were fixed and immovable, have regained 
varying degrees of mobility. The above findings, of course, apply 
to hopeful cases, but in those that are doubtful or hopeless, examina- 
tion at this period shows little, if any, change from the original 
condition. Absence of change in size of tumours or extent of induc- 
tion at this time is not, per sc, evidence of a hopeless prognosis, as 
cases are by no means infrequent where there have been no observable 
changes in the local condition for long periods, yet where the patient 
has definitely improved in gen^l condition and freedom from 
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symptoms, and no evidence of activity in the region of the primary 
lesion. It is our practice to give every case a second complete course 
of radiation within a period of three months from the cessation of the 
first treatment. Purther treatment is imdertaken ns indicated by the 
progress of the case. 

Each case is seen in the Follow-up Department ” at 3-monthly 
intervals. 



INDEX 



INDEX 


Abdomen, burst, see Burst abdomen 
enlargement of, 99 
injuries of, see Abdominal wounds 
local pigmentation of, 100 
local swelling of, 101 
movements of, 101 

operations upon, see Abdominal opera- 
tions 

palpation of, 103, 108 
percussion of, 103, 108, 109 
physical esaminatiou of, 99 
reflexes, 103 

surgical incisions, see Incisions 
visceral enlargement, 110 
visible peristalsis. 102 
wounds of, see Abdominal wounds 
Abdominal abscess, see Peritoneal abscess 
Abdominal diseases, ascites in, lOO, 1 13 
auscultation in, 113 
cutaneous hypenesthesfa and hyper- 
algesia in, 105 
physical examination in, 99 
rectal examination in, 114 
reflex tenderness in, 105 
syphilis in relation to, 138 
vaginal examination in, 115 
visceral pain in, 104 
visceral tenderness in, 106 
Abdominal examination, 99 
Abdominal incisions, see Incisions 
Abdominal movements, 101 
Abdominal operations, ansstbesia in, 53 
complications following, 1215 
acute suppurative parotitis, 1242 
bedsore, 1249 
burst abdomen, 1222 
f®cal fistula, 1238 
femoral thrombosis, 1257, 1258 
infected wounds, 1215 
pain, 1253 
peritonitis, 1132 
persistent abdominal sinus, 1221 


I phlebitis, 1256 

retention of urine, 1245 
thirst, 1251 

diabetes in relation to, 790 
Abdominal reflexes, 103 
Abdominal sinus, persistent, 1221 
Abdominal wall, anicsthcsia in operations 
upon, 53 

protective response of, 104 
retraction of, in dyspeptic states, 100 
Abdominal watersheds, 1100, 1199, 1212 
Abdominal wounds, disruption of, see 
Burst abdomen 
infection of, 1215 
mcidecce, 1215 
localised lucmatoma m, 1219 
persistent abdominal sinus in, 1221 
predisposing factors in, 1216 
treatment of, 1210 

Abel on survival rate after radical opera- 
tion for cancer of the rectum, 
1473 


Abscess, ammbic, of liver, 740, 764 
appendix, 928 
iliac, 1145 

intra-peritoneal, 1142 
liver, 740 

pancreatic, 784, 787 
pelvic, 930, 1160 
peri-colic, 947 
perigastric, 22 1 
peritoneal, 1142 
residual, 1142 
secondary, 1142 
splenic, 842 

staphylococcal, of liver, 743 
stitch, 1217, 1219 
snbphremc, 221, 1163 
tropical, of liver, 740 
Acetyl-choline, and intestinal peristalsis, 
1070, loss 

in treatment of paralytic ileus, 1202 
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Acetylene ana^sthc'^ia, 9 
Achlorhydria, significance of, in gastro- 
intestinal diseases, 122 
Acholuric jaundice, see Haimolytic jaun- 
dice 

Acidity, gastric, significance of, 122 
tests for, 121,123 
Acoine as local analgesic, 29 
Actinomycosis, of appendix, 937 
of colon, 947 
X-ray diagnosis of, 1521 
of liver, 747 

of the right iliac fossa, 937 
Adams on acute jejuno-gastcic intussus- 
ception, 400, 401 

Adeno<aTcinoma of colon, 955, 956 
of rectum, 1411 
Adenoma of colon, 932 
of rectum, 1394 
of small intestine, 593 
of stomach, 418, 521 i 

Adhesions, perigastric, 255 
Adrenalin in treatment of cardiac failure, 
25 

Alcohol and gastto-intestiaal disorders, 70 
Alcohol test meal in diagnosis of ulcer- 
cancer of the stomach, 563 
Alexander on acute glossy cedema of 
pancreas, 7S4 

Alimentary tract, see Gastro-lntestinal 
tract 

Alhalosis in infantile pyloric stenosis, 148 
Allis’s forceps, 327 
Alypin as local analgesic, 29 
Ametox m treatment of toxic jaundice, 
779 

Amcebic abscess of liver, 740 
as cause of obstructive jaundice, 764 
AmcEbic hepatitis, 740 
Amylocaine as local analgesic, 29 
Anamia following gastric operations, 402 
in carcinoma of the stomach, 91, 439 
in gastro-intestinal diseases, 92 
pernicious, hsmolytic jaundice in, 763 
splenic, see Splenic ansmia. 

Anaesthesia, acetylene, 9 
basal narcosis in, see Basal narcosU 
blood changes in, 3 
body temperature in, 23, 24 
car^c failure during, 13, 24, 25 
cMorofonn, 13 

acute yellorv atrophy of liver in, 13 


administration of, 14 
as cause of death, 13 
delayed poisoning in, 13 
effect on blood-pressure, 13 
indications for use of, 14 
insulin premodication in, 13 
metabolic changes in, 13 
mixtures of chloroform and ether, 14 
mode of action, 3 

muscular relaxation obtainable with, 4 
overdosage in, 13 

paralysis of respiratory centre in, 13 
rate of elimination, 4 
toxicity of, 4, 13 
choice of methods, 39 
cyclopropane, 9 
di-etbyl ether, 10 
dt- vinyl ether, 13 
endotracheal, IG 
ether, 10 

administration of, 11, 12 
atropine in pre-operative inedicatiofl, 
12 

convubions in, 12 

de-etherisation after, 12 

ethyl chloride as preliminary to, 10, 

n 

exccasive sweating in, 12 
hyperpneea in, 1 1 
insulin in premediention, 13 
metabolic changes in, 12 
mixtures of chloroform and ether, 14 
muscular relaxation obtainable mth, 
4 

nitrons oxide as preliminary to, H 
overheating in, 12 
pre-operative medication in, 12, 13 
pulmonary complications in, 12 
rate of elimination of, 4 
salivation is, 12 
toxicity of, 4 
tremor in, 12 

with nitrous oxide and oxygen, 12 
ethyl chloride, 10 
administration of, 10 
as a preliminary to open ether, 10 
freezing of skin by, 10 
in children, 10 
masseteric spasm in, 10 
muscular relaxation obtainable with, 
4 

rate of elimination of, 4 
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'* single dose ” method, 10 
toxicity of, 4 
ethylene, 9 
administration of, 9 
advantages and disadvantages of, 9 
muscnJar relaxation obtainable with, 
4 

rate of elimination of, 4 
toxicity of, 4 
evipan, 14, 15 
administration of, 14 
contra-indications to use of, 15 
dangers of, 16 
effect on blood-pressure, 15 
effect on respiration, 15 
evaluation of, 15 
sequel® of, 15 
gas, mode of action, 3 
gas-oxygen, 6 
adjuvants to, 9 
general consideration of, 3 
heart failure during, 24, 25 
hydrocarbon gases, 6 
in abdominal surgery, 53 
in oppendicectomy, 5t 
in cholecystectomy, 55 
in cranial surgery, 41 
in diabetics, 795 
in excision of rectum, 54 
in gastrectomy, 55 
in gastro-enterostomy, 55 
in gastrostomy, 54 
in hysterectomy, 54 
in operations for hernia, 53, 54 
in operations for hydrocele, 63 
in operations for internal hsmorrfaoids, 
1284 

in operations for peritonitis, lllC 
in operations for relief of acute intes- 
tinal obstruction, 58, 1003 
in operations for relief of perforated 
gastric ulcer, 58 
in operations for varicocele, 53 
in perineal surgery, 59 
in prostatectomy, 51 
in radical operation for cancer of 
rectum, 1456 

in removal of ovarian cyst, 64 
in resection of ribs, 50 
in splenectomy, 902 
in suprapubic cystotomy, 54 
in surgery of the neck, 44 I 


in thoracic surgery, 48 
intra-bronchial, in thoracic surgery, 51 
intravenous, 12 
with evipan, 14, 15 
local, see Analgesia, local 
modem ideal in, 4 
morphia as preliminary to, 19 
narcylen, 9 

nitrous oxide, administration, 5 
mode of action, 3, 5 
muscular relaxation obtainable with, 
4 

preparation of, 5 
rate of elimination, 4 
toxicity of, 4 

nitrous oxide and air, administration, 5 
advantages of, 6 
contra-indications to use of, 5 
nitrous oxide and oxygen, 6 
advantages of, 6 
administration of, 6 
apparatus for, 6 
closed-circuit apparatus, 6 
continuous-flow apparatns, C 
in abdominal surgery, 63, 68, 59 
intermittent-flow apparatus, 6 
premedication in, C 
operative shock during, 22 
premedication in, 10 
propylene, 9 

rectal instillation of oil-ether, 12 
restorative measures during, 22 
resuscitation after, 22 
scopolamine as preliminary to, 19 
sedative drugs before, 19 
shock during, 22 

sodium evipan, see Anesthesia, evipan 
somnoform, 10 

splanchnic, see Analgesia, splanchnic 
temperature in, 23, 24 
theories of action, 3 
vinethene, 13 

(see also Analgesia, local ; Basal nar- 
cosis) 

Anaesthetics, choice of, 39 
in abdominal surgery, 63 
in cranial surgery, 41 
in perineal surgery, 59 
in surger}' of the neck, 44 
in thoracic suigery, 48 
effect upon metabolism, 3 
lipoid-soluble, 3, 4 
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Anasstlietics, mode of action, 3 
muscnlar relaxation obtainaMe witli, 4 
oxygen-replacing, 3, 4 
rate of elimination, 3, 4 
theories of action, 4 
toxicity of, 3, 4 

(see also under names of various anas- 
t/ictic agents) 

Anal canal, carcinoma of, see Ucctuni, 
carcinoma of 

effect of presence of hfemorrhoids upon 
tissues of, 1279 

fistula of, see Ano-rectal fistula 
narrowing of lumen of, following 
operations for hasmorrhoids, 1290 
radium therapy in carcinoma of, 1619 
stricture of, see Stricture of anus and 
rectum 

Anal fissure, 1292 
ffitiology of, 1292 
differential diagnosis of, 1293 
from diseased conditions of neigh* 
bouring pelvic viscera, 1296 
from submucous fistula, 1296 
from syphilitic fissures, 1296 
operations for, 1299 
GabiitVs operation, 1302 
operation by incision (sphinctero- 
tomy or Boyer's operation), 1299 
pectenotomy (Miles’ operation), 1300 
stretching the sphincters (Recamler'a 
operation), 1302 
pathological anatomy of, 1294 
pathological conditions complicating, 
1296 

symptomatology of, 1293 
treatment, 1297 
operative, 1299 
palliative, 129S 
post-operative, 1301 
Anal fistula, »ee Ano-rectal fistula 
Analgesia, local, 26 
acoine, 29 

advantagesaDddisadvanfagesof, 26 , 27 

alypin, 29 

amylocaine, 29 

apothesine, 29 

apparatus for, 29, 30 

borocaine, 29 

butyn, 29 

caudal block, 35, 37, 59 
cocaine, 28 


combined with basal narcosis, 27 
combined with general anassthesis, 27 
contra-indications to use of, 26, 27 
co-operation of surgeon in, 27 
definition of, 26 
diothane, 29 
drugs used in, 28, 29 
cucaine, 29 

field blocking in abdominal surgery, 65, 

66 

novocaine in, 28 
percaine in, 29 
technique of, 32, 33 
freezing, 33 
holocaine, 29 
in cranial surgery, 41, 42 
in Finochiefto’s operation of partial 
gastrectomy, 627 
in herniotomy, 1050 
in operations upon the abdominal wall, 
63 

in perineal surgery, 69, 60 
in rib resection, 60 
in surgery of the neck, 44 
infiltration method, novocaine in, 28 
percaine in, 29 
technique of, 31, 32 
intra-arterial, 34 
intra-neural block, 33 
intravenous, 34 
ischsemia in, 26 
methods of producing, 31 
neothesin, 29 
nerve blocking in, 33 
by novocaine, 28 
novocaine, 28 

in abdomioal surgery’, 66, 67 
in cranial surgery, 42 
pantocam, 29 
para-neural block, 33 
paravertebral and splanchnic block in 
abdominal operations, 66, 57 
percaine, 29 

in abdominal surgery, 55 
quinine and urea hydrochloride, 29 
sedative drugs as adjuvants to, 27 
spinal analgesia, 35 
anatomy and physiology, 35 
blood-pressure in, 37 
Contra-indications to use of, 36 
disadvantages of certain methods, 35 
discomfort during, 38 
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headache after, 38 

hypobaric percaine method of 
Howard Jones, 3G 
in abdominal surgery, 55 
in operations for peritonitis, 1116 
in operations for relief of perforated 
gastric ulcer, 58 

in operations for relief of acute 
intestinal obstruction. 5S 
in perineal surgery, CO 
in prostatectomy, 54 
in treatment of paralytic ileus, 1092 
in vaginal hysterectomy, 60 
indications for use of, 36 
morphine and scopolamine prepara- 
tory to, 36 

nausea and vomiting in, 38 
paralyses after, 38 
percaine in, 29, 33, 30 
position of patient in, 37 
respiration in, 37 
sequelro of, 38 
solutions nsed in, 33 
technique of, 36 
vomiting after, 38 

splanchnic block, Braun’s anterior 
technique, 56 

in abdominal surgery, 55, 06 
in treatment of paralytic ileus, 1093 
Kappis’s method, 56 
stovaine, 29 

subarachnoid spinal block, 35 
surface or permeation analgesia, 31 
technique of, 31 

trans-sacral block in perineal surgery, 
60 

tropacocainc, 29 
tutocainc, 29 
Analgesics, local, 28, 29 
Anastomotic ulcer, see Gastric and duo- 
denal ulcer, secondary 
ikneurysm of splenic artery, 812 
Angina pectoris, simulation of gastro- 
intestinal disease by, 93 
Angioma of colon, 952 
of stomach, 522 
Ano-rectal fistula, 1327 
ictiology of, 1329 
classification of, 1330 
complete, 1331 
external opening of, 1331 
intermuscular, 1350 


clinical course of, 1351 
difierential diagnosis of, 1351 
operative treatment of, 1351 
post-operative treatment of, 1352 
internal opening of, 1332 
ischio-rectal, 1366 
clinical course of, 1369 
differential diagnosis of, 1369 
operative treatment of, I3T0 
post-operative treatment of, 1371 
varieties of, 1367 
main track of, 1334 
offshoots or extensions from the main 
track of, 1334 

operative treatment of, 1335 

general principles in the technique of, 
1340 

palliative treatment of, 1335 
para-rectal, 1352 
clinical course of, 1356 
differential diagnosis of, 1356 
operative treatment of, 1357 
post-operative treatment of, 1360 
varieties of, 1353 
post-operative treatment of, 1341 
sulicutaneous, 1342 
clinical course of, 1314 
differential diagnosis of, 1313 
operative treatment of, 1344 
post-operative treatment of, 1345 
varieties of, 1342 
submucous, 1345 
clinical course of, 1348 
differential diagnosis of, 1318 
operative treatment of, 1318 
post-operative treatment of, 1348 
varieties of, 1346, 1347 
Bub^hincteric, 1361 
differential diagnosis of, 1361 
operative treatment of, 1365 
post-operative treatment of, 1365 
varieties of, 1362 
treatment of, 1335 
varieties of, 1330 

Anorexia in carcinoma of the stomach, 82, 
439 

in dyspepsia, 81, 82 
in gastritis, 82 

Anschutz and Konjetzny on the incidence 
of sarcoma of the stomach, 517 

Anti-gas gangrene scrum in treatment of 
appendicitis, 914, 932 
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Activenin in treatment of puipnra 
lia;morrhagic3, 87T 
Anus, benign tumours of, 1390 
carcinoma of, 1403 
fihto-ceUnlar turnout of, 1392 
lipoma of, 1393 
papilloma of, 1390 
symptoms, 1391 
treatment, 1392 
pruritus of, sec Pruritus ani 
soft fibroma or fibro-cellular tumour of, 
1392 

stricture of, see Stricture of anus and 
rectum 

{see also Anal Cana!) 

Apoplexy, pancreatic, 783 
Apotbesine as local analgesic, 29 
Appendicectomy, adhesive obstruction 
following, 1073 
anaesthesia in, 54 

drainage of the peritoneal cavity in, 923 
drainage of the wound in, 924 
incisions for, 920 

post-opoifttive compUcationsi, 934, 935 
prevention of post-operative obstruc- 
tion in, 1033 

retrograde appendicectomy, 923 
sequel© of, 934, 935 
technique of, 920, 921 
Appendices epiploic©, torsion of, 952 
Appendicitis, 909 

acute, acute appendicitis proper, 914 
acute appendicular obstruction, 914, 
915 

age incidence of, 915 
atypical, 91G 
cansing peritomtis, 1131 
clinical features of, 915 
compbeations and sequel© of, 928, 
934. 933 

appendix abscess, 928 
internal f©cal fistula, 934 
paralytic ileus, 935 
pelvic absceas, 930 ' 

peritonitis, 932 
post-operative, 934, 935 
pregnancy, 933 
pylephlebitis, 934 
subphrenic abscess, 1163 
diagnosis, 910 
diSerential diagnosis, 91S 

from abdominal inflnenza, 918 


from early pneumonia and pleurisy, 
918 

from early pregnancy, 919 
from ectopic pregnancy, 919 
fcotn right renal colic or pyelitis, 

918 

from luptnted lutein cyst (apoplec- 
tic ovary), 919 
from salpingitis, 919 
from suppurating deep iliac glands, 

919 

hmmatemesis in, 82 
high temperature in early cases of, 
917 

in pregnancy, 933 
leucocyte count in, 917, 918 
pain in, 76 
pathology of, 914 
pelvic abscess in, 930 
peritonitis complicating, 1131 
sex incidence of, 915 
simulation of, in children, hy lobar 
pneumonia, 95 

sttbpbre&ic abscess complicating, 

1163 

eymptoms of, 010 
time factor in treatment of, 924 
treatment ol, 920 
anti-gas gangrene serum hi, 9H> 
932 

appendicectomy, 920 
Ochsner-Sherren (delayed) treat- 
ment, 921 
time factor in, 924 
when to operate in, 924 
with diarrhoea, 917 
with general peritonitis, 932 
, with local abscess, 928, 929 
without abdominal rigidity, 917 
©tioI(^ of, 911 

abuse of purgatives, 913 
concretions and strictures, 912 
familial susceptibility, 912 
race and diet, 912 
role of fats and fatty acids, 912 
worms and other foreign bodies, 912 
as an. endemic disease, 912 
bacteriology of, 913 
AseboS’s organism, 914 
bacillus rerogenes capsul»l°® 

Welchii), 914 

bacillus coli communis, 913 
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streptococcus faecalis, 913 
chronic, 936 
constipation in, 84 
diagnosis of, 936 
“ hunger pain ” in, 77 
nausea as symptom in, 77 
pain in, 75 
pathology of, 936 

hjematemesis associated with dyspepsia 
in, 82 

in apes, 909, 913 
SIcBumey’s point in, 909 
mortality of, 909 
psoas spasm in, 919 
radiological diagnosis of, 930, 1517 
recurrence of, 936 
Eovsing’s sign in, 916 
Sherren’a sldn triangle in, 9IC 
sub-acute, 935 

X-ray diagnosis of, 930, 1517 
Appendicostomy in treatment of ulccr- 
atiTe colitis, 945, 946 
technique of, 945 

Appendicular obstruction, acute, 914, 915, 
916 

Appendix, abscess of, 928 

(see alto Peritoneal abscess) 
actinomycosis of, 937 
anatomy of, 909, 911 
blood-vessels of, 911 
carcinoma of, 938 
carcinoid tumour of, 938 
diseases of, 909 
diverticula of, 938 
duplication of, 910 

globocellularis or carcinoid tumour of, 
613 

inflammation of, see Appendicitis 
lymphatics of, 911 
iIcBumey’s point, 909 
minute anatomy of, 911 
misplacements of, 910 
positions of, 910 
retrocjecal position of, 910 
surface anatomy of, 909 
surgical anatomy of, 909 
variations in position of, 910 
vascular supply of, 911 
X-ray examination of, 1515 
Appendix abscess, 928 
Appendix dyspepsia, 73 
Appetite in dyspepsia, 82 


in gastric ulcer, 197 
in hour-glass stomach, 272 
in pyloric obstruction, 291 

Aigentaffian tumour of small intestine, 
613 

Arsenic m treatment of purpura 
hasmorrhagica, 877 

Aschoff on the causation of gall-stones, 

organism associated with appendicitis, 
914 

Ascites, 100, 113 
due to portal cirrhosis, 744 
in splenic an.'cmia, 868 
treatment of, 744 

Asthenic constitution in dyspepsia, 90 

Atresia, congenital, of colon, 944 

Atropine in pre-operative medication, 12, 
13 

Auerbach’s plexus in relation to paralytic 
ileus, 1067 

Autogenous blood, by mtramuscnlar 
injection, in purpura hemo- 
rrhagica, 876 

Autol>'tic peritonitis in injury of the 
liver, 739 

Avertin basal narcosis, 19, 20 
contra-indications to use of, 20 
in cranial surgery, 42 
in operations for toxic goitre, 27, 45, 46 

B 

Back’s results in posterior gastro- 
jejunostomy, 384 

Backache in dyspepsia, 75 
in peptic ulceration, 75 

Bacteriology of appendicitis, 913, 914 
of peritonitis, 1106 

Bacteriophage in treatment of peritonitis, 
1124 

Bag, tripartite rubber, for operating 
tables, 666 

Bailey’s apparatus for deliver)* of ane- 
sthetic solution under pressure, 
30 

Baker (Moraut) forceps, 921 

Balfour's cautery method for destruction 
of gastric ulcers, 361 
method of ante-colic Polya anastomosis, 
495 
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Balfour's modification of Mayo's opera- 
tion of direct implantation of 
the hepatic duct into the duo- 
denum, 711 

on gastric polyposis, 522 
on hereditary factor in gastric car- 
cinoma, 417 

on incidence of anastomotic ulcer, 404 
on incidence of gastric carcinoma, 417 
operation for gastric ulcer, 311 
results in operations for gastric carci- 
noma, 443 

(see also Polya-Bal four operation) 
Balfour and Hendetaorv’a results of 
operations for benign tumours 
of small intestine, GOO, 621 
Bands, intestinal, as canse of acute 
obstruction, 1011 

Banti’s disease, see Splenic an?pnua 
Barbiturates as basal narcotics, 20, 21 
Batgen’s serum in treatment of ulcerative 
cobtis, 943 
Basal narcosis, 19, 20 
areitin, 19 
in cranial surger)’, 42 
m operations for toxic goitre, 45, 46 
combined with local analgesia, 27 
cotamme as antidote in overdosage, 
21 

emergencies m, 21 
evipan, 21 
hebaral sodium, 20 
m operations for toxic goitre, 45, 46 
nembutal, 20 
oveidosage in, 21 
paraldehyde, 19 
pemocton, 20 
sodium amytal, 20 
sodium evipan, 21 
sodium soneryl, 20 
(see also ^Vnrestbesia ; Analgesia) 
Battle’s incision in appcndicectoiny, 920 
Beard’s reducing valve for gas-oxygen 
apparatus, 7 

Bed-lifter, Hosbn and Sewell's, 926 
Bedsore, 1249. 1250 
Belching in dyspepsia, 79 
Benedict and Allen on adenomata of the 
stomach, 621 

Bensidine test for occult blood, 128 
Bertrand on sarcoma of the stomseh, 
517 


Bers'cn's results in radium treatment of 
cancer of the tongue, 1587 

Bier’a method of pyloric occlusion for 
gastric and duodena) ulcer, 336, 
337 

Bilc'duct, common, carcinoma of, as 
cause of obstructive jaundice, 
83, 762 

cholecysto-entcrostomy in diseases of, 
688 

congenital cystic dilatation of, 733 
complications of, 734 
diagnosis of, 733 
operations for, 731 
operative mortality in, 735 
rupture of cyst in, 734 
symptoms of, 733 
treatment of, 734 
X-ray diagnosis of, 733 
exploration of, in cases of gall-stones, 

G52 

gall-stones in, 630, 769 
(sec also Gall-stone disea«e) 
dioj'nihan’s operation of rotation of the 
duct, 694 

obstruction of, 658 
causes, C5S 
loss of weight in, &1 
treatment, 669 

obstructive jaundice due to stenosis of, 
758 

operations upon, see Bile-ducts, opera- 
tions 

operative trauma to, 632, 633 
reconstruction operations upon, 710 
results of operations for stones in, 721 
rotation of (Moynihan’s operation), 
694 

Bile-ducts, abnormalities of, 628 
anatomy of, 629 
calculi in, see Gall-stone disease 
carcinoma of, 633 
diagnosis, 640 
symptoms, 640 
treatment, 640 
diseases, 627 

duodenal intnbation in diseases of, 139 
gall-stones in, see Gall-stone disease 
inSammation of, see Cholangitis 
injuries of, 627, 635 
operations upon, CG4, 692 
anastomosis between coned-out 
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biliary fistula and the duodenum, 

710 

Balfour’s modification of Mayo’s 
operation of direct implantation 
of hepatic duct into duodenum, 

711 

causes of death after, 722 
choledocho-choledochostomy, 706 
choledochotomy and choledocho- 
stomy, 692 

Cofley’s modification of Sullivan’s 
operation of cnd-to-sidc chole- 
docho-duodenostomy, 712 
end-to-side choledocho- or hepatico- 
duodenostomy, 710 
exploratory laparotomy in, 668 
general considerations, 664 
hepatico-jejunoatomy, 718 
incisions, 667 
instnimenta, 664 
isolation of operative fields, 669 
Kocher’s operation of trans-duodenal 
choledochostomy, 704 
lateral choledocho-duodenostomy, 
709 

McBurncy'e operation of duodeno- 
choledoehotomy or ampullaiy 
choledochostomy, 702 
Mayo's operation of direct implanta- 
tion of hepatic duct into duo- 
denum, 711 

Moynihan’s operation of rotation of 
the duct, 694 

position of patient upon operating 
table, 664 

post-operative treatment, 718 
reconstruction operations, 710 
retro-duodenal choledochotomy, 700 
rotation of the liver in, 668 
supra-duodenal choledochotomy, 694 
technique of, 604 

trans-duodenal choledochotomy, 702 
Walton’s operation of indirect im- 
plantation of common bile-duct 
into duodenum, 712 
operative trauma to, 628, 632, 633 
treatment of, 634 

pre-operative treatment in diseases of, 
661 

rupture of, 635, 636 
Bile-pigment, formation of, 748 
Fouchet’s test for, 754 


icterus index, 754 
Van den Bergh reaction, 752 
(see aho Jaundice) 

Bilharzia mansoni and Egyptian spleno- 
megaly, 89S 

Biliary calculi, see Gall-stones ; Gall- 
stone disease 

Biliary fistula, 657 
cholecystectomy in, 678 
external, 657 
transplantation of, 710 
treatment of, 658 
internal, 657 
causes of, 657 
treatment of, 658 

operation for anastomosis between 
coned-out fistula and duodenum, 
710 

Biliary passages, anatomy of, 629 
causes of death after operations upon, 
722 

gall-stones m, see Gall-stones , Gall- 
stone disease 
operative trauma to, 628 
results of operations upon, 719 

BiUrubin, 748 
formation of, 748 
Fouchet’s test for, 754 
icterus index, 754 
renal threshold for, 763 
Van den Bergh reaction for, 750, 762, 
763 

BiUroth I operation, see Pean-Billroth I 
operation 

Biochemical investigations in dyspepsia, 
116 

Bladder, radium therapy in carcinoma of, 
1619 

X-ray diagnosis in diseases of, 1553 
X-ray examination of, 1540, 1552 

Bleeding time in purpura haimorrhagica, 
875 

Blood analysis in jaundice, 752, 754 
autogenous, by intramuscular injection, 
in purpura hiemorrhagica, 876 
changes after splenectomy, 817 
cholesterol content of, 133 
coagulation time in jaundice, 775, 779 
dysciasias, htomatemesis in, 82 
effect of anesthesia upon, 3 
effect of X-ray irradiation of the spleen 
upon, 820 
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Blood, in Gaucher’s disease, 864 
in hfcmolytic jaundice, 884, 88G, 837 
in splenic anjcmia, 866 
occult, examination of stools for, 127 
m diagnosis of ulcer-cancer of the 
stomach, 562 
significance of, 129 
radio-therapy m diseases of, 821 
regeneration of, after splenectomy, 818 
Blood count, in diagnosis of apparent 
d^peptic states, 138 I 

m Egyptian splenomegaly, 899 
Blood-platelets, 829 
count, after operations, 834, 836 
after splenectomy, 832 
m purpura hremorrhagica, 875 I 

functions of, 833 
in relation to splenectomy, 837 
in relation to thrombosis, 834 
m splenic aniemia, 835 
increase of, after splenectomy, $31, 832 
morphology of, 829 
origin of, 829 

B]ood-prc«surc, dating cranial operations, 
43 

effect of chloroform anaesthesia upon, 
13 

eSect oi cvipan aossthesia upon, 15 
efiect of Hpma] aDaIge«ia upon, 37 
Blood-transfusion, after radical operation 
for carcinoma of the rectum, 
1470 

before operations for strangulated 
hernia, 1049 

in pre-operative treatment of carcinoma 
of the stomach, 443 
in purpura hremorrhagica, 873, 876 
in treatment of Lrematemesis from 
gastric and duodenal ulcer, 
582 

in treatment of operative shock, 24 
Blood urea, clearance test, 135 
estimation of, 132 
Body-build in dyspepsia, 90 
Body heat, loss of, from exposed viscera, 
23 

maintenance of, during operations, 24 
Body weight, see Weight 
Bohmansson on gastritis and etomal 
ulceration, 407 

Bond on increase of the blood-platelets 
after splenectomy, 831 


Booc-marroiv, changes in, following 
splenectomy, 818 

Booney on cholecystotomy in gall-stone 
disease, G70 

self-retaining retractor, 510 
Borocaine as local analgesic. 29 
Borrmann on duodenal involvement in 
cancer of the pylorus, 603 
Boyer’s operation for anal fissure, 1299 
Boyle’s continuous-flow apparatus for 
gas-oxygen aDa?stb<^s^a, 7 
Bozcmnnn’s needle holder, 327 
Brain, aomsthesia in surgery of , 41 , 42, 43 
local analgesia in surgery of, 41, 42 
Braun's anterior technique for splanchnic 
block, 56 

opemlion of gastro-jejunostomy, 3C0 
Breast, radium therapy in cancer of, 1599 
Brenner’s operation of gastro'jej'ioost omy, 
360 

Brlnton’s description of leathc^bottle 
stomach, 423 

00 duodenal involvement io cancer of 
the pylorus, 603 

Brockman on cases of intestinal injury. 
616 

Bronisulphthnlein in the testing oi livct 
function, 775 

Brunn and Pearl on gastric polyposis. 622 
fituonet’a glands, adenoma of, 696 
Buccal mucosa, radium therapy^ 
of, 1588 

Burom’s results in sleeve resection o 
gastric ulcer, 346 
Burst abdomen, 1222 
after splenectomy, 817 
causes of, 1222 

errors m operative technique, 
failure of tissues to heal soundly, 12— 
I>ost-operative complications, 1224 
contributory factors in, 1224 
diagnosis of, 1227 
incidence of, 1227 
incisions in relation to, 1235 
mortality of, 1227 
1 prophylaxis of, 1228 
I treatment of, 1229 
I rc-sutnre, 1229 

suture by silver wire, 1233 
tampon method, 1236 , 

use of drainage-tubes in relation to, 

Butyn as local analgesic, 29 
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C 

Cachexia in gastric carcinoma, 91 
Cade’s results in radium therapy of cancer 
of the hreast, 1607 

results in radium therapy of cancer of 
the tongue, 1587 
Caxiectomy, technique of, 963 
Cjecostomy, 969 
after-care of, 970 

for acute intestinal obstruction, 
1007 

in treatment of ulcerative colitis, 945, 
94G 

techm'que of, 969 
Cascum, carcinoma of, 958 
excision of, 963 
volvulus of, 1030 

Calcium in treatment of purpura hicmo- 
trhagica, 877 

Calculi, biliary, see Gall-stones ; Gall- 
stone isease 
pancreatic, 788 
Cancer, see Carcinoma 
Carcinoid tumour, of appendix, 938 
of small intestine, 613 
Carcinoma, high voltage X-rays in treat- 
ment of, 1671 
of anus, 1408 
of appendix, 938 
of bile-ducts, 638 
of caH:um, 958 
of cervix uteri, 1643 
of colon, 954 
t>i ilnodenmn, 603 
of gall-bladder, 638, 730 
of liver, 745 
of rectum, 1409 
of small intestine, 602 
of stomach, 416 
of uterus, 1658 
radio-therapy of, 1628 
radium therapy of, 1657 
Cardiolysis for pericardial adhesions, 
anssthesia in, 49 
Catarrhal jaundice, 766 
sctiology, 758, 760 
course of, 767 

differential diagnosis of, 768 
symptoms of, 767 
Caudal block, 35, 37 
in perineal surgery, 59 


Cautery excision of gastric ulcer, 341 
Post electric, 328 

CellulitU of stomach, see Gastritis, acute 
phlegmonous 

Cervix uteri, carcinoma of, 1643 
ffitiology of, 1643 

definition of International Stages 1—4, 
1647 

diagnosis of. 1645 
pathology of, 1644 
radio-therapy of, 1643, 1646 
history of, 1650 
Paris technique, 1653 
results of, 1655, 1656, 1657 
Stockholm techm'que, 1650 
I techmque of, 1649 
treatment of, 1646 
radio-therapy in carcinoma of, 1643 
radio-therapy in tuberculosis of, 1670 
I Cheatle’s gaU-stooe scoop, 665 
I Chaldes’ forceps Kifa cbps, 489 
Chloroform anesthesia, 3, 13 
action of, 3 

acute yellow atrophy of liver in, 13 
as cause of death, 13 
by means of Junker’s inhaler, 14 
cardiac failure in, 13 
delayed poisoning in, 13, 769 
effect on blood-pressure, 13 
effect on peristalsis, 1070 
indications for use of, 14 
insulin premedication in, 13 
metabolic changes in, 13 
mixtures of chloroform and ether, 14 
jclaxariou ehtainahlc vrith, 4 
open lint method, 14 
overdosage in, 13 

paralysis of respiratory centre in, 13 
rate of elimination of, 4 
toxicity of, 4, 13 
Choliemia, 771 
aetiology, 771 

and ” hvor deaths ” after operations, 
772 

diagnosis of, 772 
jaundice in, 772 
medical treatment of, 780 
pathology of, 772 

regeneration and repair of liver in, 
772 

anb-acute necrosis of liver in, 772 
symptoms of, 771 
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Cholangitis, cholecystostomy in, G72 I 
duodenal intubation in, HO 
in hsemolytio jaundice, 885 j 

obstructive jaundice due to, 758 
with jaundice, 663 
Cholecystectomy, 678 
advantages of, in cholecj-stitis, G53, 654 
anajstbeaia in, 65 
m acute pancreatitis, 78G 
in chrome cholecystitis, late results of, 
720 

operative mortality, 719 
indications for, 078 
operative mortality of, 046 
operative trauma during, 628 
partial, 678 
technique of, 678 

with choledochostomy, operative 
mortality of, 72V 

Cholecystendysis in gall-stone disease, 070 
Cholecptitis, acute, 634 

advantages of immediate cholecystec- 
tomy for, 054 
complicatiooa of, 729 
empyema of the gall-bladder, 729 
general peritonitis, 729 
local peritonitis, 729 
subphrenic absccis, 729 
suppurative pylephlebitis, 729 
expectant or delayed treatment, CCl 
indications for conservative measures 
in, 655 

intravenous salines in, 661 
operative mortality in, 721 
pre-operative treatment of, GOl 
starvation during treatment of, 601 
treatment of, 654 
association with dyspep«ia, 72 
causation of, 727 
choice of operation for, C44, 618 
cholecystectomy in, 678 
cholecystostomy m, 672 
chronic, 653 
complications of, 729 
fistula due to, 729 
in hffimolytic jaundice, 885 
medical treatment of, 602 
operative mortabty of cholecystec- 
tomy id, 719 

pre-operative treatment of, fiG2 
treatment of, 653 
due to gall-stones, 72S 


duodenal intubation in, 140 
“ hunger pain ” in, 77 
in relation to carcinoma of the gall- 
Madder, C39 

indications for operation in, 642 
pain in, 76 

pre-operative treatment of, 661 
toxic effects of, 6i3 
treatment of, 653 
X-ray diagnosis of, 1534 
Cholecysto-dnodenostomy, technique of, 
692 

Cholccysto-cnterostomy, 687 
complications of, 687 
indications for, 688 

Cholecysto-gastrostomy, for inaccessible 
ulcers of the Btomach, 312 
technique of, 689 
Cholecystogrom, normal, 724 
Cholecystography, 1527 
Cbolecysto-jejuDostoDiy, technique of, 692 
Cholecystostomy, 672 
biliary fistula after, 657 
in acute cholecystitis, operative mortal- 
ity of, 721 

in chronic cholecystitis, late results of, 
720 

operative mortality of, 720 
tudicatioas for, 672 
operative mortality of, 721 
technique of, 672 

Cholecystotomy in gall-stone disease, 670 
Choledocho-cholcdochostomy, 706 
Choledocho-duodenostomy, Coffey’s modi- 
fications of Sullivan’s ojMjration, 
712 

lateral, 709 

Walton’s operation of indirect trans- 
plantation, 712 

Clioledochostomy, for removal of calculi, 
692 

Koeber’a operation, 704 
AIcBotney’s operation, 702 
operative mortality of, 721 
Choledochotomy, for removal of calculi, 
692 

McBiimey’s operation, 702 
retro-duodenal, 700 
supta-duodenal, 694 
ttans-duodenal, 702 

Cholelithiasis, see Gall-stones; Gall- 
stone disease 
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Ctorion epithelioma, radio-therapy of, 
1660 

Cirrhosis of liver, see Liver, cirrhosis of, 
855 

Clamps, for gastrectomy operations, 460 
Friedrich'Petz, 329, 330 
Payr’s stomach, 328 
de Petz, 329 
Shenen’s, 328 

Clausen’s face-piece retainer for inhalation 
amesthesia, 47, 49 
Clover’s inhaler, 10, 11 
Coagulents in treatment of purpura 
hsemorrhagica, 877 
Cocaine as local analgesic, 28 
Coffey’s modification of Sollivan’s 
operation of end-to-side chole- 
docho-duodenostomy, 712 
operation of jejunostomy, 458 
two-stage abdomino-perineal operation 
for carcinoma of the rectum, 
1453, 1454 

Cohen and Colp’a resolts in local excision 
of du^eoal carcinoma, 607, 621 
Cokkinis on mesenteric embolism and 
thzombosia, 1030 

Colectomy, partial, Devine's technique 
for. 968 

Colic, renal, see Penal colic 
Colitis, chronic, pain in, 76 
diarrhcca in, 84 
ulcerative, 944 
bacteriology of, 945 
perforation in, 946 
sequels of, 947 
sigmoidoscopy in, 945 
treatment of, 945 
appendicostomy in, 945, 916 
Bargen’s serum, 945 
CEecostomy, 945, 946, 969 
ileostomy, 945, 946 
in cases of perforation, 946 
operative, 945 

rectal oxygen insufflations, 945 
tuberculous, 947 

value of surgical treatment of, 945 
X-ray diagnosis of, 1520 
Collapse under aniesthesia, 22 
Colloid carcinoma of rectum, 1412 
Colon, actinomycosis of, 947 
X-tay diagnosis, 1521 
adeno-carcinoraa of, 955, 956 
VOL. I. — 3 I 


adenoma of, 952 
anatomy of, 943 
angioma of, 952 
atresia of, congenital, 944 
appendices epiploica?, torsion of, 952 
ascending, carcinoma of, 958 
benign tumours of, 952 
X-ray diagnosis, 1523 
blood and lymph supply of, 943 
carcinoma of, 954 
acute obstruction in, 960, 961 
cimical types of, 9G0 
chronic obstruction in, 960 
diagnosis of, 958 
left-sided carcinoma, 9C0 
obstruction m, 957 
of csecum and ascending colon, 958 
operative treatment of, 961 
contra-indications to, 95G 
in absence of acute obstruction, 961 
in presence of acute obstruction, 
961 

results of, 956 
sites of, 956, 957 
spread of, 962 
nJeerative, 960 
X-ray diagnosis of, 1524 
congenital affections of, 944 
congenital atresia, 944 
congenital mesenteries, 944 
megacolon, 944 
diverticnla of, 950 
and mab’gnant disease, 950 
incidence of, 950 
treatment of, 952 
varieties of, 950 
X-ray diagnosis of, 1521 
functions of, 943 
infiammation of, see Colitis 
left-sided. X-ray diagnosis of, 1526 
lipoma of, 952 
myoma of, 952 
new growths of, 952 
operations on, 963 
caecectomy, 963 
cwcostomy, 909 
colostomy, 909 

Devine’s operation of partial colec- 
tomy, 968 

Jlikulicz-Paul operation, 963, 960 
resection of the sigmoid colon, 965 
perforation of, in ulcerative colitis, 940 
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Colon, polyposis of, 954 
p'<endo'polyposis of, following ulcera- 
tive colitis, 947 
recto-sigmoW, stricture of, 947 
sigmoid, carcinoroa of, 960 
resection of, 965 
stricture of, 947 

stricture of, in ulcerative colitis, 917 
surgical diseases of, 9t4 
swelling of, 112 
tuberculous infection of, 947 
volvulus of, 948 

X-ray diagnosis in diseases of, 1520 
X-iay examination of, 1518 
Colostomy, 969 
openings, after-care of, 9G9 
technique of, 969 

Colp on burst abdomen, 1223, 1227 
Common bilft-dnct, see Bile-duct, common 
Congenital pyloric atenosis, see P)doric 
stenosis, infantile 
ConneU's suture, 330 
Constipation, and anal fissure, 1292 
as setiological factor in production of 
btemorrhoids, 1279 
in acute mtestinal obstruction, 992 
in carcinoma of the rectum, 1414 
in dyspepsia, 84 
m gastio-intestinal diseases, 84 
in infantile pyloric stenosis, 148 
m pyloric obstruction, 292 
Convulsions during ether anjosthesia, 12 
Cope on acute dilatation of the stomach, 
159 

Coproatasis in acute intestinal obstruction, 
992 

Coramine as antidote in barbiturate 
poisoning, 21 

in treatment of operative ibock, 24 
Coronary thrombosis siranlating alulom- 
inal disease, 94 

Cough, chronic, as a cause of abdominal 
pain, 96 

Cullen’s sign in acute pancreatitis, 786 
Cushing’s stitch, 489 
Cyclopropane anffisthesia, 9 
in thoracic surgery, 9, 49 
Cylotropin in treatment of acute chole- 
cystitis, 661 

Cystic artery, abnormaHties of, 030 
operative trauma to, 028 
Cystic duct, abooimaUtita of, 028 


absence of, 628 
operative trauma to, 632 
Cystotomy, suprapubic, anesthesia in, 54 
Cysts, dermoid, see Dermoid cysts 
hydatid, sfc Hydatid cysts 
of the spleen, 8-15 
of the stomach, 523 


D 

D’Aunoy and Zoeller on incidence of sar- 
coma of the stomach, 617 
Deavet’s retiactor, 665 
I Debenham on retrograde intussusception 
[ of the jejunum following gastro- 

jejunostomy, 402 

Dehiscence of abdominal wounds, see 
Burst abdomen 
Depressor, Sargent’s, 920 
Dermoid cj'sts of the spleen, 846 
Desjarfins’ gall-stone forceps, 665 
D’Espere on incidence of gastric car- 
cinoma, 416 

Devine’s entcrotome, 967 
method of pyloric occlusion for gastric 
and duodenal ulcer, 336, 337 
operation for gastric carciuoma, 459 
technique for partial colectomy, 968 
Diabetes, effect of operations upon 
insulin requirement in, 800 
hjqioglyciemia in surgical cases, 799 
in relation to abdominal surgetj’, 790 
in relation to acute suigical conditions, 
796 

post-operative treatment, 797 
pre-operative treatment, 797 
precautions during operation, 797 
in relation to non-urgent Burgical con- 
ditions, 791 
an^thesia, 795 
operative precautions, 795 
post-operative care, 795 
pic-operative treatment, 791 
surgical considerations in, 790 
Diaphragmatic hernia, see Hernia, <b^' 
phragmatic 

Diarrhma in dyspepsia, 84 
Diathermy in surgery of the neck, 45 
in thoracic surgery, 62 
j Diathesis in peptic ulceration, 70, 

I 181 
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Diet as ietiological factor in appendicitis, 
913 

in dyspepsia, 70 

Fraser’s course of diet after gastro- 
enterostomy, 3S9, 390 
in treatment of jaundice, 776 
in treatment of peptic ulcer, 575 
Lenhartz, 388, 390 
Di-ethyl ether amesthesia, 10 
Dietl’s crisis and pylonc obstruction, 289 
Dilatation of common bile-duct, see Bile- 
duct, common, congemtal cystic 
dilatation 

of stomach, sec Stomach, dilatation of 
Diothane as local analgesic, 29 
Diverticula, of the appendix, 938 
of colon, 950 
of duodenum, 212 
X-ray diagnosis of, 1511 
of stomach. X-ray diagnosis of, 1489 
Diverticulitis, X-ray diagnosis of, 1521 
Di-vinyl ether anajsthesia, 13 
Douglas, pouch of, abscess in, see Pelvic 
peritoneal abscess 

Drainage-tubes in relation to burst 
abdomen, 12*26 

Dukes' classification of rectal carcinomata, 
1412 

Bunn’s continuous-fiow syrmge for local 
analgesia, 30 
Duodenal bands, 218 
Duodenal delay. X-ray diagnosis of, 1513 
Duodenal drainage in pre-operative treat- 
ment of strangulated hernia, 
1049 

Duodenal fistula, external, 262 
diagnosis of, 263 | 

expectant treatment of, 263 
following operations, 262 
mortality of, 265 
operative treatment of, 264 
Duodenal fistula, internal, 265 
Duodenal ileus, as a predisposing cause of 
duodenal and gastric ulcer, 622 
associated with chronic jieptic ulcera- 
tion, 187 

as.sociated with visceroptosis, 622, 624 

causes of, 622 

chronic, 215, G22 

pathology of, 622 

simulating pyloric stenosis, 294 

symptoms of, 623 


treatment of, 624 
X-ray diagnosis of, 623 
(see also Ileus) 

Duodenal intubation, 139, 77l 
in diagnosis of biliary obstruction or 
infection, 775 
in jaundice, 771 

Duodenal obstruction, in secoodarj* peptic 
ulceration, 413 
X-ray diagnosis of, 1512 

(see also Duodenal ileus ; Deus) 
Duodenal ulcer, and duodena) carcinoma, 
604 

chronic, choice of operation for, 314 
complications of, 319 
indications for operation in, 306 
operation for chronic ulcer with 
stenosis, 314 

operation for chronic ulcer without 
stenosis, 314 

operations for complications of, 319 
water-brash in, 199 
constipation in, 84 
dyspeptic symptoms in, 72 
family history in, 70 
haimatemesis m, 82, 319 
“ hunger pain ” in, 77 
pain in, 74 
after meals, 72 
perforation in, 220 
abscess of liver after sutufe of, 743 
pyloric obstruction in, 283 
X-ray diagnosis of, 1508 
(fcc also Gastric and duodenal ulcer) 
Duodenitis, constipation in, 84 
“ hunger pain ” in, 77 
X-tay diagnosis of, 1508 
Duodenostomy for perforated nicer, 248 
Duodenum, benign tumours of. 508 
X-ray diagnosis of, 1510 
carcinoma of, C03 
ampullary, 603 
treatment of, 606 
and cancer of the pylorus, 0<J3 
and duodenal ulcer, 604 
as a cause of obstructive jaundice, 762 
diagnosis of, 605 
distribution of, 603 
incidence of, 603 
infra-ampullaty, 603 
treatment of, 607 
pathology of, 603 
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Duodenum, carcinoma of, snpra'ampull- 
ary, 603 
spnptoins, G05 
treatment of, 606 
by radium, 607 
operative, 606 
pre-operative, 606 
X-raydiagnosis of, 1510 
chrome dilatation of, ^ee Dnodenal 
ileus 

diverticula of, 212 
X-ray diagnosis of, 1511 
drainage of, by Wangensteen’s methot), 
998 

fistula of, sec Duodenal fistula 
ileus of, see Duodenal ileus 
inflammation of, see Duodenitis 
iniunes of, 615 

intubation, see Duodenal intubation 
mobilisation of, by Kocher’s method, m 
retro-duodenal cholcdochotomy, 
700, 701 

perforation of, pam in, 70 
rupture of, 619 
tumours of, 593 

X-ray diagnosis in diseases of, 1508 
X-ray examination of the normal, 1607 
Dutacainc as local analgesic, 28 
Dyspepsia, abdominal examination in, 
99 

alcohol in relation to, 70 

analysis of individual symptoms in, 74 

anorexia in, 81, 82 

appendix, 73, 205 

appetite in, 77 

asthenic constitution in, 90 

belching in, 79 

biochemical investigations in, 116 
blood count in, 138 
body-build in, 90 
condition of bowels in, 81 
constipation in, 84 
description of attacks, 73 
diarrbcpa in, 84 
diathesis in, 70 
diet in relation to, 70 
duodenal intubation in, 139 
duration and progress of symptoms in 
71 

enlargement of viscera in, 110 
eructations in, 79, 80 
examination of urine in, 131 


family history in, 70 
fauces in, 99 
flatulence in, 79 
due to gall-stones, 731 
form for case-histories, 64 
“ functional dyspepsia,” 203 
gastric analysis in, IIG 
ha^matemesis in, 82 
heartburn in, 79, 80 
“ hunger pain ” in, 77 
importance of case-history in investiga- 
tion of, 69 

in chronic cholecystitis, 72 
in cirrhosis of liver, 98 
in duodenal ileus, 623 
in gall-stone disease, 72 
in gastritis, 72 
in peptic ulceration, 72 
in renal disease, 98 
in visceroptosis, 72 
initial symptoms in, 71 
intermittent, in peptic ulceration, 72 
Intermittent symptoms in, 72 
investigation of a case of, 63 
blochcmicol investigations, 116 
case-history, 69 
exploratory laparotomy, 89 
gastric analysis, 116 
gastro-pbotography, 88 
gastroscopy, 87 
physical examination, 90 
suggested form for case-histoiy, 63 
test meals, 119 
with special instruments, 87 
X-ray examination, 1483 
jaundice in, 71, 92 
Eabn test m, 13S 
long history of, 72 
meloina in, 82 

methods of investigation in, 63 
mouth and throat in, 98 
multiple organic lesions in, 86 
nausea in, 77 

necessity of systematic physical exam- 
ination in, 92 
neck in, 99 
nutrition in, 91 
pain in, 74 

accompanied by collapse, 76 
associated with pyrexia, 76 
character of, 75 
constant, 76 
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“ hunger pain,” 77 
position of, 74 
radiation of, 74 
personal habits in, 70 
physical examination in, 90 
physique in, 90 

previous illnesses of patients with, 71 
pyrosis in, 79, 80 
reflex, 205 

regurgitation in, 79, 80 
renal elliciency tests in, 131 
sense of fulness in, 79, 80 
sex factor in, 91 
short history of, 71, 72 
simulation of, by cardiac and pulmonary 
diseases, 93 
skin in, 92 

social and personal state in, 70 
sthenic constitution in, 90 
stools in, 82, 127 
symptoms of, 71 
aypUlis in relation to, 70, 138 
teeth in, 99 

test meals in investigation of, 119 
tobacco smoking in relation to, 70 
tongue in, 98 
urine examination in, 131 
visceral enlargement in, 1 10 
of colon, 112 
of gall-bladder, 112 
of kidney, 111 
of liver, 110 
of lymphatic glands, 99 
of pancreas, 112 
of spleen, 111 
of suprarenal gland, 112 
vomiting in, 77 
amount, 78 
character of vomit, 78 
freqnen<y, 79 
relation to food, 79 
relief of pain following, 79 
self-induced, 79 
Wassermann reaction in, 138 
water-brash in, 80 
weight in, 81, 91 

Dysphagia in carcinoma of the stomach, 
440 

E 

Eccles and Freer on grow'th of splenculus 
after splenectomy, 809 


Echinococcus cysts, see Hydatid cysts 
Eclampsia, jaundice in, 768 
Egyptian splenomegaly, see Splenome- 
galy, Eg}'ptian 
Ehrlich’s diazo reagent, 752 
Einhorn’s stomach tube, 117 
Electric cautcr}'. Post, 328 
Eliason and Ferguson’s results in splen- 
ectomy for purpura hsemo- 
rrhagica, 873, 878 

Eliason and Wright on adenomata of the 
stomach, 521 

Embolism of mesenteric blood-vessels, 95, 
1030 

(sec also Thrombosis) 

Emetine in treatment of liver abscess, 
741 

Empyema, anjcsthesia in operations for, 
50, 51 

of gall-bladder, in acute cholecystitis, 
729 

Endotracheal onaisthesia, 16 
and respiratory obstruction, 16 
apparatus for, 17 
in abdominal surgery, 16, 55, 57 
in cranial surgery, 42 
in operations for relief of acute intes- 
tinal obstruction, 58 
in surgery of the head and neck, 16, 
45 

m thoracic surgery, 51 
indications for use of, 16 
inhalation method, 16 
insufflation method, 16 
intubation in, 17, 18 
technique of, 16 
(sec also Anresthesia) 

Enteritis, diarrhoea secondary to, 85 
Enteroliths as cause of acute intestinal 
obstruction, 1018 

Enterostomy for acute intestinal obstruc- 
tion, 1005 

for post-operative obstruction, 109 f 
Entcrotome, Devine’s, 967 
Epiplocele, 1043, 1046 
Epithelioma, radium therapy of, 1610, 
1612 

Eructations in dyspepsia, 79, SO 
Essential purpura hicmorrhagica, see 
Purpura bfemorrliagica 
Essential thrombopenia, see Purpura 
hcemorrhagica 
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Etter antEsthesia, 10 I 

adnumstration of, 11, 12 j 

atropine m pre-operative medication, 12 I 
closed method in, 11 | 

Clover’s inhaler, 11 
convulsions m, 12 
de-etlierisation alter, 12 
effect on peristalsis, 1070 
ethyl chloride as a preliminary to, 10, 11 
hyperpncca in, 1 1 
insulin premedication m, 13 
intravenous infusion, 12 
metabolic changes in, 12 
mixtures of chloroform and ether, 14 
muscular relaxation obtainable with, 4 
nitrous oxide as a preliminary to, 1 1 
open and semi-open methods, II 
overheating in, 12 
pre-operative medication in, 12, 13 
pulmonary compUcalitms in, 12 
rate of ebmination of, 4 
rectal tnsUllation, 12 
sahvation in, 12 
sweating in, 12 
toxicity of, 4 
tremor m, 12 

warm ether-vaponr apparatus, 11 
with nitrous oxide and oxygen, 12 
[tee also Anssthesia) 

Ethocame, see Novocaine 
Ethyl chloride arweslhesia, 10 
administration of, 10 
as preliminary to ether, 10, 1 1 
freezing of skin by, 10, 33 
in children, 10 
masseteric spasm in, 10 
muscular relaxation obtainable with, 
4 

rate of elimination of, 4 
" single-dose ” method, 10 
toxicity of, 4 
{see also ^hna?sthesi3) 

Ethylene anesthesia, 9 
mnscalar relaxation obtainable with, 4 
rate of elimloation of, 4 
toxicity of, 4 

[%te also AnsL-sthesia) 

Eucaine as local analgesic, 29 
Evipaa anaesthesia, 14 
administration of, 14, 15 
as basal narcotic, 21 
contra-indications to use of, 10 


dangers of, 15 

effect on blood-pressure, 15 

effect on respiration, 15 

evaluation of, 15 

in surgery of the neck, 44 

seqaclic of, 15 

{see also Ansesthesia) 

Ewald’s one hour test meal, 119 
stomach tube, 117 

Ewing on incidence of sarcoma of the 
stomach, 517 

Exploratorj’ laparotomy in peptic ulcera- 
tion, 331 

Extra-daral spinal block, 35 
(sfV afro Anxsthesia ; Analgesia) 


P 

Fa-cal fistula, 123S 
causes of, 1238 

following acute appendicitis, 93i 
in tuberculous ulcerative colitis, 947 
post-operative, 1238 
treatment of, 1239, 1240 
Ffcccs, examination of, in jaundice, 771 
impaction of, ns cause of acute intes- 
tinal obstruction, 1018 
in dyspepsia, 82 
in gastro-intestinal diseases, 85 
in stfictare of the rectum, 1383 
occnlt blood in, 127 
(sec aho Hlelama) 

Family history in dyspepsia, 70 
In gastric and duodenal ulcer, 70 
Fanjuhatson on prognosis in peptic 
ulceration, 303 

Fat necrosis in pancreatitis, 787, 788 
Fedoroff's three clamp method of dealing 
with the vascular pedicle m 
splenectomy, 811 

Femoral hernia, see Ilernia, femoral 
Femora! thrombosis, post-operative, 1257, 
1258 

Fenwick on distribution of duodenal car- 
cinoma, C03, 621 
Feiver, intermittent hepatic, 7^ 
Fibro-cellular tumour of anus, 1392 
Fibroids, gee Fibroma 
Fibroma, of rectum, 1397 
of small intestine, 590 
I of stomach, 521 
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radio-therapj* of, 1668 
soft, of anus, 1392 
Fibrous polypus of rectum, 1397 
Field block, Hackenbruch’s rhombus, in, 
32 

in abdominal surgery, 55 
novocaine in, 28 
percaine in, 29 
technique of, 32, 33 
(see also Analgesia, local) 

Finney’s operation of gastro-duodeno* 
Btomy for duodenal ulcer, 352 
Finney and Rienhoff on results of total 
gastrectomy, 500 

Finochietto’s technique of the Pean- 
Billioth I operation, 526 
anesthesia, 527 

exploration of abdominal viscera, 531 
incision, 627 
instruments used in, 627 
operative compHcationa, 626 
steps of the operation, 531 
Fmsterer's operation for chronic duodenal 
ulcer, 315 

operation of partial gastrectomy, 492 
operation of pyloric exclusion aith 
partial gastrectomy for gastric 
and duodenal ulcer, 336 
results in operations for gastric car* 
cinoma, 444 

Finzi on the treatment of menorrhagia by 
X-rays, 1667 

Fistula, ano-rcctal, see Ano-rcctal fistula 
biliary, see Biliaij’ fistula 
duodenal, see Duodenal fistula 
faecal, see F®cal fistula 
gastric, see Gastric fistula 
in secondary peptic ulceration, 411 
treatment of, 412 
pancreatic, see Pancreatic fistula 
rectal, see ^Vno-rectal fistula 
Fistula in ano, see Ano-rcctal fistula 
Fitz’s paper on “ appendicitis,” 909 
Flatulence in dyspepsia, 79 
Flint on abnormalities of the bile-ducts 
and associated blood-vessels, 628 
Floating spleen, 850 
Forceps, Allis’, 327 
Childes’, 489 

cross action tetra-clotU, 328 
DesJardins' gall-stone, 663 
Littlewood’e, 328 


Morant Baker’s, 921 
mosquito, 327 

Moynihan’s cholecystectomy, 665 
Moynihan’s mesenteric, 327 
Scott Ridout, 332 

Foregget's carbon dioxide absorber, 8 
Foreign bodies in tbo intestines, 620 
Fossa, iliac, see Iliac fossa 
Foachet’s test for bile-pigment, 754 
Fowler's position, 926 
Fractional test meal, sec Test meals 
Frankan’s cases of strangulated hernia, 
1034, 1035 

Fraser’s scheme of diet after gastro- 
enterostomy, 389, 390 
Freezing of skin by ethyl chloride, 10 
Friedman on incidence of anastomotic 
ulcer, 404 

Friedrich-Petz clamp, 329, 461 
Friedrichshain Hospital, cases of strangu- 
lated hernia, 1034, 1035 


Q 

Gabriel’s operation for anal fissure, 1302 
Galactose tolerance test, 774 
Gall-bladder, abnormabtics of, 628 
absence of, 628 
carcinoma of, 638 
etiology of, 639 
cholecystectomy in, 678 
cholecystitis in relation to, 639 
diagnosis of, 638 

gall-stones in relation to, 639, 730 
incidence of, 638 
treatment of, 638 
varieties of, 638 
X-ray diagnosis of, 1539 
cholecystography in examination of, 
1527 

cholesterosis of, 653, 634 
diseases of, 627 
constipation in, 84 
duodenal intubation in, 139 
nausea as a s3Tnptom in, 77 
pain in, 74, 75 

pre-operative treatment of, 661 
X-ray diagnosis of, 1534 
empyema of, in acute cholecystitis, 729 
enlargement of, in dyspepsia, 1 12 
in ha?molytic jaundice, 8^ 
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Gall-bladder, inflammation of, see Chole- 
cj-atitb 

injuries of, G'27, 035 
mucocele of, 648 
operations upon, G63 

causes of death after, 722 
cholecystectomy, 678 
cLoIecysto-duodenostomy, G52 
cholecyato-gastrostomy, 689 
cholecysto-enterostomy, 637 
cholecysto-Jejunostomy, 692 
cholecystostomy, 672 
cholecystotomy, 670 
exploratory laparotomy in, 663 
general considerations, 664 
incisions in, 667 
instruments lor, 664 
isolation of operative field in, 
669 

position of patient upon operating 
tabu in, 664 

post-operative treatment, 718 
rotation of bver in, 668 
technique of, 664 
operative ttauma to, 028 
treatment of, 634 
perforation of, from disease, 650 
(etiology of, 656 
incidence of, 656 
mortality of operations for, 656 
peritonitis in, 657 
rudimentary, 628 
rupture of, 

cholecyst(»tomy in, 678 
m acute cholecystitis, 729 
treatment of, 636 
“ strawberry,” 653, 654 
volvulus of, 628 

X-ray diagnosis in diseases of, 1534, 
1539 

X-ray examination of, 1527 
Gall-stones, 723 
Calcium carbonate, 725 
Causation of, 727 
cholesterin, 723 
cholesterol, 723 
faceted, 723 
location of, 627, 651 
pigment stone, 725 
single, 723 
Varieties of, 723 
(see also Gall-stone disease) 


Gall-stons colic, 730 
obstructive jaundice following, 731 
Call'Stemc disease, 642 
acute intestinal obstruction due to, 731, 
1017 

acute pancreatitis in, 783 
age incidence of, 642 
and cholecystitis, 727, 728 
and dyspepsia, 72 

carcinoma of the gall-bladder associated 
with, 639, 730 

choice of operation in, 644, 647 

cholecystectomy in, 678 

cholecystostomy in, 672 

cholecystotomy in, 070 

cholesterol-free diet in, GC2 

clioica] features of, 731 

coUc in, 730, 731 

complications of, 728 

contra-indications to operation in, 644 

dislike of fats in, 82 

exploration of common bile-duct in, C52 

fistulae duo to, 657 

flatulent dyspepsia in, 73] 

hiematemosis in, 82 

ileus in, 1017 

m relation to carcinoma of the gall- 
bladder, 639, 730 
in women, 727 
incidence of, 642 
indications for operation in, 642 
inflammation due to, 728 
late results of operations for, 720 
obstructive jaundice in, 730,731,758, 
759 

operations for, 647, 663 
cholecystectomy, 678 
cholecystostomy, 672 
cholecystotomy, 670 
exploration of common bile-duct in, 
653 

late results of, 720 
mortality of, 040, 719 
rccurrcnce-ratc after, 720 
pain in, 75, 731 

pathological complications of, 728 

position of stones in, 647, 65l 

post-operative treatment, 718 

recurrence-rate after operations, 720 

eeqaelie of, 760 

aymptoms of, 731 

typhoid fever in relation to, 727 
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■with iaundice, 83, 646, 759 
operations for, 648 
pre-operative treatment of, 663 
without jaundice, 640, 648 
operations for, 048 
X-ray diagnosis of, 761, 1535 
Gall-stone ileus, 1017 
Gas-oxygen anesthesia, 6 
Gastrectomy, anresthesia in, 55 
partial, choice of operation in, 467 
clamps used in, 460 
diarrhoea after, 85 
electric cautery in, 462 
essentials of operations for, 468 
examination of the stomach in, 
465 

exploration of the abdomen in, 
465 

for cancer of the stomach, 447 
/or chronic duodenal ulcer without 
stenosis, 314 

for chronic peptic ulcer, 307, 309 
for hour-glass stomach, 282 
for perforated ulcer, 247 
for pyloric obstruction, 296 
general considerations in, 460 
incisions for, 464 
methods of performing, 384 
anterior Polya methods, 468 
Finochietto’s method, 384, 526 
Finsteret’s opciation, 492 
Haberer-Fmney operation, 384, 
385 

Lahey’s operation, 495 
Pean-BiWroCh 2 operation (Fino- 
chietto’s technique), 526 
Polya methods, 386 
Polya-Balfour operation, 491 
Polya-3Ioynihan operation, 468 
posterior Polya methods, 492 
Roux’s operation in Y, 386 
Schoemakcr’s operation, 384, 385 
suction apparatus in, 462, 463 
snture and ligature material used in, 
460 
total, 500 

cames of death following, 502 
indications for, 501 
Moynihan’s operation, 503 
operative mortality in, 500 
pre-operative treatment in, 501 
technique of, 503 
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Gastric acidity, significance of, in gastro- 
intestinal diseases, 122 
testa for, 121, 122 

Gastric analysis, histamine and alcohol 
test meals in, 563 
in investigation of dyspepsia, 116 
in ulcer-cancer of the stomach, 562 

Gastric and duodenal ulcer, 177 
acute, 177, 178 
diagnosis of, 196 
perforation in, 226 
symptoms of, 196 
chronic, 180 

ajtiology and pathogenesis, 180 
accessory factors, 187 
acid factor, 183 
dietetic factor, 70, 187 
gastritis theory, 186 
theory of neurogemc causation, 184 
toxic factor, 184 
nicer diathesis, 181 
vascular theory, 185 
amesthesia in operations for relief of 
perforation, 68 
complications of, 220 
co-existence of gastric and duodenal 
nlcers, 188 
diagnosis of, 196 

blood examination, 138 
gastric analysis, 116 
occult blood examination, 127 
physical signs, 190 
symptoms, 196 
test meals, 119 
irassennamr reaction, 138 
X-ray examination, 202, 1490 
diathesis in, 70 

diet as {etiological factor m, 70, 187 
dietetic treatment of, 574 
post-ulcer regime, 570 
strict ulcer treatment, 075 
differential diagnosis of, 202 
from appendicitis, 205 
from benign growths of the 
stomach, 218 

from carcinoma of the colon, 206 
from carcinoma of the stomach, 211 
from chronic colitis, 207 
from chronic duodenal ileus, 215 
from diverticulitis, 207 
from duodenal bands, 218 
from duodenal diverticula, 212 
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Gastric and duodenal ulcer, diflerential 
diagnosis of, from epigastric 
hernia, 207 

from “ functional dyspepsia/’ 203 
from gall-bladder diseases, 205 
from gastric crises of tabes, 20i 
from gastritis and duodemtis, 200 
from ileo-cujcal tuberculosis, 209 
from migraine, 204 
from nervous gastric disorders, 203 
from pancreatic disease, 209 
from reflex dyspepsias, 205 
from syphilis of the stomach, 210 
from tuberculous ulceration of the 
stomach, 211 
from -visceroptosis, 203 
gastric analysis in diagnosis of. 110 
hamatemesis in, 82, 198, 578 
acute, 579 

amenability of lesions to surgical 
measures, 580 
lilood-transfusion in, 582 
chronic or recurrent, 5S3 
comparntis'c mortality of surgical and 
medical treatment, 580 
diagnosis of, 579 

treatment of, general principles in, 578 
medical, 584 
operative, C8G 
hunger pam in, 198 

m relation to carcinoma of the stomach, 
417 

fsce alto Ulcer-cancer of the stomach) 
incidence of, 177 
indications for operatiou in, 305 
intermittent dyspepsia in, 72 
medical treatment of, 573 
acute infections during, 576 
alkalis m, 574, 577 
diet in, 574 
duration of, 573 
post-ulcer regime, 576 
strict ulcer treatment, 675 
treatment of local infection, 575 
treatment of tonsillitis, 576 
melccua in, 82, 83, 198, 199 
mental a'nd physical fatigue as factors 
in. 187 

operations for, 314 
excision of gastric ulcers, 340 
canter)' excision (Balfour’s opers- 
tion), 341 


nlecvo resection (Riedel-Rodman 
operation), 3i0 
nedge excision, 312 
exploratory laparotomy in, 331 
gastro-jejunostomy, 359 
anterior gastro-jejunostomy, 377 
history of, 359 

posterior gastro-jejunostomy, 363 
retro-colic anterior or posterior, 380 
hicmostasis in, 329 
incisions In, 322 
instruments for, 326 
partial gastrectomy, 384 

Pinoehietto’s technique of the 
Pean-Billroth I operation, 384, 
52G 

Haberet-Finney operation, 384, 

385 

Pol)'a types, 386 
Roux's method in Y, 386 
Schoemaker’s operation, 384 , 385 
Pean-Billroth I operation (Fino- 
chietto's technique), 526 
pyloric occlusion or exclusion, 333 
Bier method, 33G, 337 
Devine method, 336, 337 
Finsterer’s operation of pyloric 
exclusion rnth partial gastrec- 
tomy, 336 

KcUing-Mayo method, 334 
IVjlms method, 334, 337 

pyloroplasty — gastro-duodcrvoitoPiy* 
318 

Finney’s operation, 352 
Horsley’s operation, 348 
Jaboulay’s operation, 357 
Judd's operation, 352 
skin disinfection in, 322 
technique of, general consideiations 
in, 3-22 

pain in, 74, 76, 190 
pathogenesis of, 181 
pathology of, 188 

associated gastric and duodenal 
lesions, 188 

macroscopic characteristics, 190 
microscopic characteristics, 195 
number of lesions, 188 
position of ulcers, 190 
penetration of the pancreas in, 74 
perforation in, 220 
age incidence of, 222 
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as a cause of peritonitis, 1125 
diagnosis of, 231 
following treatment, 250 
incidence of, 220 
operative treatment of, 236 
excision of ulcer and suture 
(pyloroplastj*), 246 
partial gastroduodenal resection, 
247 

simple suture, 237 
suture followed by primary gastro- 
jejunostomy, 214 

temporary gastrostomy or duo- 
denostomy, 248 

post-operative complications of, 250 
post-operative treatment of, 250 
pre-operative treatment of, 236 
previous history of patients, 222 
prognosis of, 249 
sex incidence of, 221 
signs and symptoms of, 227 
site of ulcer, 224 
size of perforation, 225 
stage of peritonitis m, 230 
stage of prostration in, 228 
stage of reaction in, 230 
sub-aente, 254 
types of, 221 
physical signs in, 199 
post-operative complications of, 391 
anaimia, 402 
hremorrhage, 391 

retrograde jejuno-gastnc intussus- 
ception, 399 
vomiting, 394 

post-operative treatment of, 387 
pre-operative treatment, 319 
administration of glucose and fluids, 
321 

eradication of septic foci, 321 
gastric lavage, 320 
sunlight treatment, 322 
pyloric obstruction in, 283 
secondary, 403 

acid factor in production of, 407 
fctiolog}’ and pathology of, 403 
age incidence of, 405 
complications of, 410 
condition of bowels in, 409 
duodenal obstruction in, 413 
family history in, 405 
fistula in, 411 


hemorrhage in, 409, 41 1 
healing of, 4Q6 
incidence of, 403 

infective factor in production of, 407 

pathogenesis of, 407 

perforation in, 410 

sex incidence of, 405 

site of ulceration in, 405 

symptoms of, 409 

technical errors at operation as 
cause of, 407 
treatment of, 413 
vomiting in, 409 
wasting in, 409 
X-ray findings in, 410 
site-determination of ulcers, 186 
ischiemia theory, 187 
lymphoid follicle theory, 186 
traumatic theory, 187 
sub-acute, 179 

sub-acute perforation in, 254 
symptoms of, 190 
tune to operate m, 319 
tobacco smoking as a factor m, 187 
treatment of, 297 

I choice of operation and results, 306 
dietetic, 574 

factors infiucDcmg choice of treat- 
ment, 30u 

indications for operation, 303 
medical, 673 
operative, 314 
post-operative, 3S7 
pre-operative, 319 
weight in, 81 

X-ray diagnosis of, 202, 1490 
(seeafjoDuodenalulcer: Gastriculcer; 
Ulcer-cancer of the stomach) 
Gastric crises of tabes, 204 
Gastric fistula, 257, ill, 412 
external, 257 
causes of, 257 

direct and indirect types of, 258 
operation for, 259 
signs and symptoms of, 258 
treatment of, 259 
internal, 2C0 
causes of, 261 
diagnosis of, 261 
symptoms of, 261 
treatment of, 261 
varieties of, 260 
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Gastric juice, examination of, in dyspeptic 
states, 121 

Gastric lavage, in pre-operative treat- 
ment of carcinoma of the 
stomach, 44G 

m pre-operative treatment of gastric 
ulcer, 320 

m pyloric obstruction, 320 
in treatment of inoperable carcinoma of 
the stomach, 445 

Gastric phlegmon, see Gastritis, acute 
phlegmonous 
Gastric polyposis, 622 
X-ray diagnosis of, 1502 
Gastric ulcer, appetite and nutrition in. 
197 

choice of ojieration in, 30G, 309 
complications of, 220 
dyspeptic symptoms in, 72 
family history in, 70 
lonr-glass stomach in, 206 
(see also Hour-glass stomach) 
m relation to gastric carcinoma, 417 
{see also Ulcer-cancer of the stomach) 
indications for operation in, 305 
"letter-bos " ulcers, 312 
operations for, 300 
cholecysto gastrostomy, 312 
excision, 310 

excision of ulcer combined with 
gastro-jejunostomy, 309 
gastro-duodenal resection for ulcers 
situated in the pyloric segment, 

gastro-jejunostomv, 312 
gastro-jejunostomy without excision 
of the ulcer, 310 
jejunostomy, 312 
partial gastrectomy, 310 
trans-gastric resection, 345 
operations for complications of 313 
pamin, 72, 196 
secondary anremia in, 92 

of, br cirrto-i, of Utw, 

X-ray diagnosis of, 1490 
(see also Duodenal ulcer ; Gastric and 
duodenal ulcer ; Ulcer-cancer of 
the stomach) 

Gastritis, 72 
acute phlegmonous, 169 
iEtioIogy of, 109 


circumscribed, 170 
diagnosis of, 171 
diffuse, 170 
incidence of, 169 
pathology of, 170 
primary, 169 
secondary, 169 
symptoms of, 170 
treatment of, 171 
anorexia in, 82 
nausea as a s^-mptom in, 77 
pain in, 74, 76 

Gastfo-anastomosw in hour-glass stomach, 
274 

Gastro-colic fistula, 261 
{see aha Gastric fistula) 
Gastro-duodenostomy, for chronic duo- 
denal ulcer, Finney’s operation, 
352 

Jahoulay’ft operation, 3D7 
for chronic duodenal ulcer without 
stenosis, 314, 315 
in pyloric obstruction, 295 
Gaslro-entcrostomy, anaesthesia for, 65 
Fraser’s post-operative diet chart for, 
389,590 

Gastro-gastrostomy in hour-glass stomach, 
274 

Gastro-Intestinal diseases, abdominal re- 
flexes in, 103 
aoicmia in, 92 
asthenic constitution in, 90 
iKKly-build in, 90 
condition of bowels in, 81 
constipation in, 8-1 
diagnosis of, 63 
diarrhoea in, 84 
exploratory laparotomy in, 89 
gastric analysis in, 116 
jaundice in. 83, 92 
nutrition in, 91 

occult blood in fjeces in, 127, 129 
physical examination in, OO 
physique in, 90 
sex factor in, 91 

rimnlation of, by cardiac and pulmon- 
ary diseases, 93 
by coronary thrombosis, 94 
by pericarditis, 95 
by respiratory affections, 95 
skin In, 93 

sthenic constitution in, 90 
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stoofe in, 85 

syphilis in relation to, 138 
test meals in diagnosis of, 119 
visceral pain in, 104 
weight in, 91 

X-ray diagnosis of, sec X-ray diagnosis 
{see also Dyspepsia) 

Gastro-intestinal tract, blood supply of, 

1190 

innervation of, 1190, 1183 
in relation to paralytic ileus, 1067 
lymphatic supplj* of, 1191 
muscular mechanism of, 1182 
X-ray examination of, 1483 
Gastro-jejunal ulcer, pain in, 75, 76 
X-ray diagnosis of, 1503 
(see also Gastric and duodenal ulcer) 
Gastro-iejunostomy, anterior, for gastric 
and duodenal ulcer, 377 
diarrhcra after, 85 
double, in hour-glass stomach, 274 
following Butnre of perforated duodenal 
ulcer, 244 

in carcittoina of the stomach, 459 
in duodenal fistula, 2G4 
in gastric and duodenal ulcer, 307 
effects of, 3G2 
history of, 359 
methods, 359 
technique of, 363 
in hour-glass stomach, 273 
in inaccessible ulcer of the stomach, 312 
in perforated ulcer, 1129 
in pyloric obstruction, 295, 296 
posterior, for gastric and duodenal 
ulcer, 363 

causes of unsatisfactory results in, 
374 

errors in operative technique in, 376 
technique of, 363 

retro-colic anterior or posterior, for 
gastric and duodenal nicer, 
technique of, 380, 382 
retrograde jejuno-gastric intussuscep- 
tion following, 399 
secondary peptic ulcer following, 401 
size of stoma in, 361 
with excision, cautery destruction, or 
infolding of the ulcer, for chronic 
duodenal ulcer without stenosis, 
314 

Gastro-photography, 88 
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Gastroplasty in hour-glass stomach, 
276 


Hcineke-Mikulicz method, 276 
Karamerer’s method, 276 
Gastroptosfs, as a cause of pyloric obstruc- 
tion, 289 


pain in, 74 

Gastroscope, M’olf-Schindler, 87 
Gastroscopy, 87, 88 
Gastrostomy, anaesthesia in, 
m careinoma of the stomach, 447 
in perforated gastric ulcer, 248 
indications for, 447 
Kader's operation, 454 
Lepage-Janeway operation, 454 
Marwedel's operation, 454 
Stamm’s operation, 448 
Witzel’s operation, 452 
Gastrotomy for foreign bodies m the 
stomach, 170 

Gatewood on hereditary factor m gastric 
carcinoma, 417 

I results in operative treatment of gastric 
carcinoma, 444 
j Gaucher’s disease, 856 
(etiology of, 856 
blood changes in, 858 
blood examination in, 861 
bone changes in, 858 
causes of death in, 859 
course of, 857 

differential diagnosis of, 859 
endocrine organs in, 859 
enlargement of the liver in, 857 
genetic aspects of, 857 
incidence of, 861 
lymphadenopathy m, 859 
mortality of splenectomy in, 859, 8G1 
nervous symptoms in, 859 
ocular conditions in, 858 
onset of, 85G 

pathological features of, 860 
pigmentation of skin in, 858 
sex incidence of, 857 
aplcnectomy in, 861, 862 
splenomegaly in, 857 
symptoms of, 856 ' 
value of splenectomy in, 8G1, 802 
Geiseron distribution of duodenal cancer, 
603, 621 

Gilmourond Saint on partial gastrectomy 
for perforated ulcer, 218 
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Glandnlar hyperplasia of small intestine, 
597 

Glandular polypus of rectum, 1394 
Globocellularis tumour of small intestine, 
CIS 

Glucose m treatment of operative shock, 
23 

Goitre, toxic, anaesthesia in operations 
for, 45 

care of eyes in, 47 
pre-operative medication, 45 
preparation of patient, 45, 40 
Goodsall’s ligature method in treatment 
of rectal prolapse, 1313 
observations upon auo-rcctal fistula?, 
1333 

Gordon-Taylor on anremia after partial 
gastrectomy, 402, 403 
results ID sleeve resection of gastric 
ulcer, 340 

Graham on mortality of gastric camnoroa, 
410 

Granulomata of liver, 747 
Qravocaine as local analgesic, 2S 
Grid-iron incision in appendiccctoniy, 920 
Grout’s X-ray diagnosis of jejunal car- 
cinoma, 611, 621 
Guaiac test for occult blood, 128 
Gum acacia in treatment of operative 
shock, 23 

Gumma of bver, 747 

as a cause of obstructive jaundice, 763 
of spleen, 849 

Gunshot •wounds of abdomen, G20 
Gynieeology, high voltage X-rays in, 1671 
radio-tlicrapy in, 1625 

n 

Haberer-Finney operation of partial gas- 
trectomy, 384, 385 

Ilaberlem on incidence of gastric carci- 
noma, 410 

Hacbenbruch’s rhombus in field blocking, 
32 

von Hackei’a method of gastio-jejuno- 
stomy, 359, 300 

Haemangiomata of small intestine, 697 
Hfcmatemesis, causes of, 579 
following gastric operations, 82, 391 
treatment of, 392 


in appendicitis, 82 

in b^gn growth of the stomach, 524 
in blood dyscrasias, 82 
in cirrhosis of liver, 82 
in diseases of the spleen, 82 
in gall-stone disease, 82 
in gastric and duodenal ulcer, 82, 198, 
678 

acute, 579 

amenability of lesions to surgical 
measures, 580 
blood-transfusion in, 582 
chronic or recurrent, 583 
comparative mortality of surgical 
and medical treatment, 680 
diagnosis of, 579 

treatment of, general principles, 578 
medical, 584 
operative, 586 

in mesenteric occlusion, 1032 
in portal cirrhosis, 744 
Ilteroalotna, localised, post - operative, 
1219 

Ibematnrta, essential, due to purpura 
bmmorrhagica, 879 

Hiemochromatosis, differentiation of, from 
jaundice, 704 

Ha?moglobm, and hilc-plgment formation, 
748 

Htemolytic icterus, sec Iliemoijrtio jaun- 
dice 

Hirmolytic jaundice, 761, 764, 882 
acquired form of, 8S3, 888 
ffitiology of, 885 
blood changes m, 884, 886, 887 
character of jaundice in, 683 
cholangitis in, 885 
choIecTstitis in, 885 
clmlcal features of, 883 
congenital, 882 
crises in, 884 
definition of, 862 
familial, 84, 765 

formation of pigment gall-stones in, 
885 

gall-stone formation in, 885 
in icterus neonatorum, 705 
in pernicious ansmia, 765 
pre-operative blood-transfusion in, 886, 
888 

splenectomy for, 885 
mortality and late results of, 887 
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splenomegaly in, 883 
symptoms of, 883 
treatment of, 885 
varieties of, 882 

Hajmorrliage following gastric operations, 
391 

treatment of, 392 
(see also Hsematemesis) 

Haemorrhagic purpura, see Purpura b%mo- 
rrhagica 

Haemorrhoids, 1261 
external, 1261 

circumscribed blood extravasation at 
the anal margin in, 1261 
aetiology, 1262 
natural termination of, 1262 
operative treatment, 1261 
pathological anatomy, 1262 
symptomatology, 1262 
treatment of, 1263 
dilated peri-anal veins, 1267 
rotiology, 1267 
after-treatment, 1269, 1286 
operative treatment, 1269 
pathological anatomy, 1268 
symptomatology, 1267 
treatment, 1268 

redundant folds of peri-anal ekin, 
1264 

retiology, 1265 
pathological anatomy, 1266 
symptomatology, 1265 
treatment, 1266 
thrombotic, 1261 
varieties of, 1261 
venous, 1261 
internal, 1269 
ffitiologyof, 1278 

arterial supply of the lower portion 
of the rectum in relation to, 
1271 

bleeding from, 1282 
constipation as retiological factor in, 
1279 

effect of presence upon the tissues of 
the anal canal, 1279 
indications for operation in, 1281 
number which may develop, 1270 
operative treatment of, 1281 
after-care, 1286 
change of dressings, 1288 
choice of anssthetic, 1284 
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diet during after-treatment, 1288 
instruments required, 1284 
micturition after, 1288 
31iles’s modification of Salmon’s 
ligature operation, 1284 
pre-operative preparation, 1283 
selection of operation, 1282 
MTiitehead’s operation, 1282 
pathological anatomy of, 1270 
position of, m relation to the circum- 
ference of the anal canal, 1272 
post-operative compheations, 1289 
h®morrhage, 1289 
narrowing of the lumen of the anal 
canal, 1290 

retention of nrme, 1290 
stricture of the anus, 1290 
post-operative treatment, 1286 
protrusion of, 1282 
recurrence of, 1289 
secondary, 1271, 1272 
stagesin development of, 1276 
primary stage, 1276 
intermediate stage, 1277 
final stage, 1278 
treatment of, 1281 
operative, 1281 
palliative, 1281 
postKiperative, 1286 
Haemostasis in gastric operations, 329 
in relation to wound infection, 1216 
I Hsemostat, Maingot’s, 327 
Haggard on mcidence of sarcoma of the 
j stomach, 517 

I Hair-ball of stomach, 174, 175 
Handfey on the spread of cancer, 1434 
Hanot’s hypertrophic biliary cirrhosis, 764 
Banner on results of radium therapy in 
cancer of the maxilla, 1591 
Hanner and Cade’s results in radium 
therapy of cancer of the marilfa, 
1595 

Harris’s total rebreatbing apparatus for 
gas-oxygen anaesthesia, 8 
Hartfall oa occurrence of ansomia after 
gastric operations, 402 
Hartmann’s poach, 632, 633 
Head, anaesthesia in surgery of, 41, 42 
Headache after spina! anresfhesia, SS 
Heart, abdominal symptoms in diseases 
of, 93 

diseases of, simulating dyspepsia, 93 
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Heart, failure, during anssthesia, 13,24, 
25 

massage of, in cardiac failure during 
anaesthesia, 25 

puncture of, in cardiac failure during 
anjcsthesia, 25 

Heartburn m dyspepsia, 79, 80 
Hebara! sodium as basal narcotic, 20 
Ueineke-Slilnilicz operation Jor chronic 
duodenal nicer, 316 
Hepatic artencs, abnormalities of, 629 
anatomy of, 629 
operative trauma to, 628 
Heputic duct, common, buttonholing of, 
630. 631, 635 

operations for implantation of hepatic 
duct into the duodenum, 711 
operative trauma to, 620, G3I 
Hepatic ducts, accessory, 628 
operative trauma to, 630 
Hepatic failure, see Cholcomia 
Hepatic fever, intermittent, 760 
Hepatico-jejunoatomy, 718 
Hernia, antesthesia in operations for, 53, 
51 

diaphragmatic, X-ray diagnosis of, 1501 
. epiploccle, 1013, 1046 
' femoral, strangulated, 1034 
ansstbcsia in, 1050 
diagnosis of, 1016 
incidence of, 1036 
morbid anatomy of, 1037, 1033 
mortality of, 1035 
operative technique in, lf^4 
pathology of, 1036 
inguinal, strangulated, 1034 
anassthesia in, lQ5fl 
diagnosis of, 1046 
incidence of, 1036 
morbid anatomy of, 1037, 1039 
mortality of, 1035 
operative technique in, 1054 
pathology of, 1036 
Maydl’s, 1043 
Richter's, 981. 1043, 1045 
strangulated, 1034 
age incidence of, 1037 
causes of, 1036 

comparison of duration and moitaliVy 
of, 1035 

constricting agent in, 1037 
contents of sac in, 1037 


definition of, 1037 
diagnosis of, 1045 
differential diagnosis of, 1016 
incidence of the various types of, 1030 
morbid anatomy of, 1037 
morbid physiology of, 1043 
mortality of, 1035 
operative treatment of, 1019 
anesthesia in, 1050 
herniotomy, 1052 
in the various types of hernia, 1054 
incisions for, 1054, 1055 
of non-viable and doubtful iutes- 
tinc, 1056 

by exterioiisation (resection and 
anastomosis by stages), 1060 
by immediate resection and 
anastomosis, 1057 
tarris, 1047 
technique of, 1052 
pathology of, 1036 
post-operative complications, 1053 
retention of urine, 1054 
post-operative treatment of, 1053 
pre-operative treatment of, 1049 
anti-shock measures, 1049 
Wood-transfusloD, 1049 
gastric and duodenal drainage, 
1019 

prognosis of, 1035, 1047 
“ reduction en masse,” 1W7, 1048 
sex incidence, 1037 
stages in production of, 1038 
symptoms of, 1045 
time-factor in, 1035, 1047 
treatment, 1047 
operative, 1049 
post-operative, 1053 
pre-operative, 1049 
unusual types of, 1042 
ombilical, strangulated, 1034 
amesthesia in, 1051 
diagnosis of, 1046 
incidence of, 1036 
morbid anatomy of, 1037 
mortality of, 1035 
operative technique in, 1055 
pathology of, 1036 
ventral, lolloiring splenectumy, fell 
Hernial sacs, contents of, 1037 
Herniotomy, local analgesia for, 1050 
technique of, 1052 
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Herpes zoster as a cause of abdominal 
pain, 96 

Heuer on results of operations for acute 
cholecystitis, 721 

Hewer’s mouth prop for anfcsthesia, 
49 

Hexamine as a biliary antiseptic, C62 

Hiccough, persistent, following splenec- 
tomy, 817 

High voltage X-raya, see X-rays, high 
voltage 

Histamine test meal in diagnosis of ulcer 
cancer of the stomach, 663 

Holfelder Field Selector in high voltage 
X-ray therapy, 1676 

Holocaine as local analgesic, 29 

Horse serum in treatment of purpura 
hiemorrhagica, 877 

Horseshoe lddD<*v, see Kidney, horseshoe 

Horsley on the theory of neurogenic 
causation in peptic ulcer, 184 
operation of “ physiologic ” pyloro- 
plasty for duodenal ulcer, 316 
technique of, 348 

Hoskia and Sevrell’e bed-lUtee, 92€ 

Hour-glare stomach, 266 
(etiology of, 266 
age incidence of, 266 
appetite in, 272 
diagnosis of, 268 
incidence of, 267 
loss of weight in, 81, 270 
operations for, 272 
double gastro-jejunostomy, 274 
gastro-jejunostomy, 273 
gastro - gastrostomy (gantro-anasto- 
mosis), 274 

gastroplasty (Hemebe-Mikulicz 
method), 276 

gastroplasty (Kammerer’s operation), 
276 

partial gastrectomy, 282 
sleeve resection, 276 
Walton’s operation, 280 
pain in, 76, 270 
pathology of, 267 
pre-operative regime in, 272 
sex incidence of, 266 
signs and symptoms of, 268 
treatment of, 272 
types of, 268, 271 
vomiting in, 270 
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Howard on acite gIos«y oedema of 
pancreas, 786 

Hunger pain, in cholecystitis, 77 
in chronic appendicitis, 77 
in duodenal ulcer, 77 
in duodenitis, 77 
in dyspepsia, 77 
m gastric carcinoma, 77 
m hyperchlorhydria, 77 
in peptic ulceration, 19S 
Hurst’s method of treating chronic 
j cholecystitis, 662 

I on healmg of secondary peptic ulcers, 
406 

on incidence of secondary peptic ulcer, 

1 404 

' post-ulcer regime, 576 
strict ulcer treatment, 575 
Hurst and Stewart on secondary peptic 
ulcer, 413 

Hydatid cysts, of liver, 745 
as a cause of obstructive jaundice, 764 
of spleen, 846 

Hydrocele, anmsthesia in operations for, 
53 

Hydronephrosis, X-ray diagnosis of, 1544 
Hyperchlorhydria, “ hunger pain " in. 77 
significance of, in gastro-mtestmai 
diseases, 122 

Hypernephroma, X-ray diagnosis of, 1549 
Hysterectomy, anesthesia in, 54 


I 

Icoral in treatment oi operative shock, 24 
Icterus, hemolytic, see Hemolytic 
jaundice 
Icterus index, 764 
Icterus neonatorum, 765 
Uco-caical hyperplastic disease, 947 
lleuDi, benign tumours of, 593 
carcinoma of, 608 
diagnosis, 609 
pathology, 608 
treatment, 611 

globocellularis or carcinoid tumour of, 
613 

X-ray examination of, 1613 
Hens. 1181 
"active,” 1191, 1197 
feeding in, 1200 
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Ileus, “ active,” Fowler positioo in, 1199 
nunagcment of, 1198 
promotion of, 1198 
purgation in, 1200 
radiant heat in, IL99 
rectal saline in, I19S 
sedatives in, 1199 
starvation in, 1198 
adhesive, 1073 
causes of, 1197 
chronic, 1204 
circulatory factor in, 1205 
chronic inhihitory impulses in, 1201 
clinical consideration of, 1197 
definition of, 1182 

diSeientiation from intestinal ohstroc- 
tion, 1181 

duodenal, «<■ Duodenal ileus 
from peritonitis, 1109, 1120, 1203 
gall-stone, 1017 
in acute obstmction, 1203 
intcrmitteat, 1204 

mechanism of pemtabU in relation to, 
1184 

muscular jnechaaism of the alimentaij 
tract in relation to, 118'2 
paralytic, 10G6, 1194, 1200 
ffitiolog)' of, 1070 
anatomy of peristalsis and, 1007 
causes of, 1072 

complicating diffuse peritonitis, 1109 
prevention and treatment, 1 120 
following operation foraente appendi- 
citis, 935 

management of, 1085 
morbid anatomy of, 1072 
pathology of, 1067 
physiolog)’ of peristalsis and, 1069 
post-operative, 1076 
diagnosis of, 1076 
differentiation from adhesive 
obstruction, 1078 
duration and course of, 1077 
symptoms of, 1076 
prevention of, 1079, 1200, 1201 
treatment of, 1085, 1201 
drugs in, 1086 
operative, 1094 
spinal anaesthesia in, 1092 
splanchnic anaesthesia in, 1093 
physiological consideration of, 1181 
primary, 1182 


right coloptosis and, 1208 
significance of, in gastro-intestina! 

diseases, 1211 
visceroptosis and, 1208 

oho Ituteatinal Qbstcuction\ 

Iliac abscess, 1145 
left iliac abscess, 1147 
right iliac abscess, 1145 
diagnosis of, 114G 
differential diagnosis of, 1147 
symptoms of, 1146 
treatment of, 1148 
lUac fossa, actinomycosis of, 937 
Incision, abdominal, in relation to post- 
operative eventration, 1225 
Battle’s, in appendicectomy, 920 
grid-iron, in appendicectomy, 920 
in appendicectomy, 920 
in gastric surgery, 4CI 
in operations for peptic ulcer, 322 
in splenectomy, S06 
in surgery of the gall-bladder and bile* 
duels, 66" 

Kocher’s, 666 

post-operative rupture of, 1222, 1225 
Indigestion, sec Dyspepsia 
Infantile pyloric stenosis, see Pyloric 
stenosis, infantile 

Infiltration analgesia, by novocame, 28 
by percaine, 29 
technique of, 31, 32 
Inguinal hernia, see Hernia, inguinal 
Instruments, for examination of the 
stomach, 87 

for gaU-bladder surgery, 664 
for gastric surgery, 326 
Insufilation of tectum, in treatment of 
ulcerative colitis, 945 
Insulin premedication in ansestbesia, 13 
Intercostal muscles, abdominal symptoms 
ID fibrositis of, 96 
Intennittent hepatic fever, 760 
Intestinal obstruction, acute, 973 
abdominal auscultation in, 993 
adhesive, 1008, 1073 
diagnosis of, 1010 
pathology of, 1003 
recurrence of, 1010 
signs and symptoms of, 1010 
treatment of, 1010 
{Etiology and classification of, 976 
by obturation, 1017 
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causes of, 978, 99G 
classification of types and causes of, 
978 

clinical features of, 990 
congenital, 1015 
direct causes of, lOlo 
indirect causes of, lOlG 
constipation in, 992 
coprostasis in, 992 

danger of sudden decompression in, 
937, 989 
diagnosis of, 989 

diagnosis of tbe cause of obstruc- 
tion, 996 

discovery of acute obstruction, 990 
exammation and physical signs, 993 
recognition of the type and level of 
obstruction, 994 
X-rays in, 934, 1512, 1514 
distension in, 985 

examination and physical signs in, 
993 

exploratory laparotomy in, 1004 
following appendicectomy, 1073 
following splenectomy, 817 
from carcinoma of the colon, 960 
from enteroliths, 1018 
from fscal impaction, 1018 
from gall-stones, 731, 1017 
from intussusception, 1019 
from mesenteric embolismaud throm- 
bosis, 1030 

from strangulated hernia, 1034 
from stricture of the rectum, 1383 
from volvulus, 1026 
general consideration of, 973 
high small-gut obstruction, morbid 
physiology of, 982 
treatment of, 997 

internal strangulation, by Meckel’s 
diverticulum, 1012, 1013 
by omental bands, 1012 
by peritoneal bands, 1012 
by visceral bands, 1012 
diagnosis of, 1014 
mechanism of, 1014 
pathology of, 1011 
through internal apertures, 1013 
treatment of, 1015 
large-gut obstruction, morbid pbj-si- 
olog}’ of, 987 
treatment of, 1000 
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low small-gut obstruction, morbid 
pbysjologj' of, 984 
treatment of, 999 
morbid anatomy of, 979 
morbid physiology of, 9SI 
mortahfy of, 974 
operative treatment of, 1002 
after-treatment, 1007 
anssthesia, 1003 
caicostomy, 1007 
enterostomy, 1005 
preparation for, 1002 
technique of, 1004 
pain in, 990 
pathology of, 979 
post-operative treatment of, 1007 
pre-operative treatment of, 10<i2 
shock in, 988, 1001 
simple obstruction, 970 
Wood changes io, 9S3 
dehydration in, 982 
morbid physiology of, 982 
renal failure in, 984 
symptoms of, 934 
stranguJation obstruction, 977 
morbid physiology of, 98S 
symptoms of, 994 
treatment of, ICOI 
symptoms of, 990 
toxftmia in, 975, 986, 989 
treatment of, 997 
of liigh small-gut obstruction, 997 
of internal strangulation, 1001 
of large-gut obstruction, 1000 
of low small-gut obstruction, 999 
operative, 1002 
types of, 978, 1008 
vomiting in, 991 
X-ray diagnosis of, 934 
adhesive, see Post-operative, Moic 
anesthesia in operations for relief of, 58 
post-operative, J06C, 1073 
adhesive, 1073 
jetiology of, 1073 
diagnosis of, 1077 
differential diagnosis from para- 
lytic ileus, 1078 

following appendicectomy, 1073 
following splenectomy, 817 
mechanism of, 1074 
morbid anatomy of, 1074 
simple obstruction, 1074 
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Inte'rtinal obstruction, post-operative, 
adbeaive, strangulation in, 1075 
symptoms of, 1077 
etiology of, 1073 
cLmcal types of, 107G 
diagnosis of, 107C 
di5erential diagnosis of, 1078 
management of, 1085 
mild inhibition of peristalsis in, 1076 
prevention, of, 1079 
post operative prophylaxis, 1084 
pre-operative prophylaxis, 1079 
prophylaxis at operation, 1080 
prophylaxis in appendix opera- 
tions, 1083 
.ij-mptoiBs cl, 1076 
treatment of, 10S5 
by acetvl-cholme, 1083 
by drugs, 1086 

by euemata, 1092 ' 

by hypertomc saline, 1091 
by morphine, 1087 
by pituitrin and eseiin, 1086 
by spmal anxsthesia, 1092 
by splanchnic oossthesia, 1093 
operative, 1094 
summary of, 1095 
X-ray diagnosis of, 991, 1012, 1614 
{see also Ileus) 

Intestine, small, 093, 610 
bemgn tumours of, 693 
adenomata, 093 
diagnosis of, 597 
fibromata, 596 
bamangioraata, 097 
incidence of, 693 

intussusception due to, 597, 699, 000 
lipomata, 597 
myomata, 696 
pathology of, 694 
polypi, 595 
treatment of, 600 
types of, 693 
carcinoid tumour of, 613 
carcinoma of, G02 
foreign bodies in, 620 
glandular hyperplasia of, 697 
globoccUulatis ox caxcinoiA tumour oi, 
613 

injuries of, 615 

closed injuries, 010 ' 

diagnosis of, 615 


I due to foreign bodies, 620 

I extent of tear in, 618 

gunshot wounds, 620 
involvement of mesentery in, 619 
open injuries, 619 
pneumatic rupture, CIO 
rupture of duodenum, 019 

I shock in, 617 

symptoms of, 615 
time-factor in, 619 
treatment of, 617 
sarcoma of, 613 
tumours of, 693 
volrulus of, 1029 
X-ray examination of, 1513 
/nfcstihes, innervaf/on of, rn refatran ta 
paral^’tic ileus, 10G7 
Intra-arterial local analgesia, 34 
Intra-broDcbial anesthesia in thoracic 
surgery, 51 
Intra-neuwl block, 33 
Intravenous anxsthesia with evipan, 14, 
15 

Intravenous local analgesia, 34 
Intnbatioo, duodenal, see Duodenal in- 
tubation 

Intabatioa in endotracheal anxsthesia, 17, 
18 

Intossosception, acute, 3019 

anresthesia in operations for, 59 
diagnosis of, 1022 
differential diagnosis of, 1023 
■n infants, 1019, 1022 
incidence of, 1019 
HlannseU’s operation for, 1025 
tnechanism of, 1019 
tuorbid anatomy of, 1020 
non-operative treatment of, 1026 
Operative treatment of, 1023 
mortality in, 1022, 1023 
procedure in diflicnlt cases, 1024 
technique of, 1024 
l>05t-operative treatment of, 1025 
Symptoms of, 1022 
treatment of, 1023 
■Varieties of, 1021 

from benign tumours of small in- 
testine, 697, 599, 600 
retrograde jejuuo-gastric, following 
gastric operations, 399 
lien in treatment of purpura hinmoTrliag* 
ica, 877 
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Irradiation therapy, see Radio-therapy; 
Radium therapy ; X-rays, high 
voltage 

Ischio-rectal fistula, see Ano-rectal fistula 
Islets of Langerhans, adenomata of, 789 
carcinoma of, 789 
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Jaboulay’s operation of gastro-duodeno- 
stomy for duodenal nicer, 357 
von Jaksch’s disease, 852 
Jaundice, 748 

acholuric, see Haemolytic jaundice 
bile-pi^ent formation and, 748 
blood in, 748, 754 
blood analysis in, 752, 754 
blood-coa^Iation time in, 775, 779 
catarrhal, see Catarrhal jaundice 
cholecystography in, 775 
classifications of, 750, 754 
clinical features of, 765 
combined, 764 
definition of, 748 
dietetic treatment of, 776 
differential diagnosis of, 770 
dissociated, 765 

duodenal intubation in, 140, 771 
epidemic, 84, 768 
Fouchet's teat in, 754 
haimolytic, see Hseraolytic jaundice 
icterus index in, 764 
in carcinoma of the common bile-duct, 
83 

in carcinoma of the pancreas, 83 
in carcinoma of the stomach, 440 
in chol33mia, 772 
in congenital syphilis, 769 
in dyspepsia, 92 
in eclampsia of pregnancy, 768 
in fevers, 84 

in gall-stone disease, 83, 646, 648, 663 
in gastro-intestinal diseases, 83, 92 
in infantile pyloric stenosis, 149 
in injuries to the bilc-bucts, 635, 636 
in pancreatitis, 83 
in septic conditions, 8-1 
in syphilis, 84, 763, 768, 769 
infective, 766 

in specific diseases, 768 
irritation of the skin in, 779 
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latent, 753, 754 
liver function tests m, 773 
galactose tolerance test, 774 
Isevulose tolerance test, 774 
lIcNee’s classification of, 750, 755 
medical treatment of, 775 
care of the bowels, 777 
cholagogues and biliary antiseptics, 
778 
diet, 776 
drugs, 778 

duodenal drainage, 778 
obstructive, 765 
causes of, 758 
cholecystography m, 761 
Courvoisier’s law, 730 
due to amcebic abscess of hver, 764 
due to carcinomatosis of the peri- 
toneum, 763 

due to chronic perihepatitis, 703 
due to cirrhosis of the liver, 764 
due to gall-stones, 730, 731, 759 
doe to gummatous disease of liver, 
763 

due to hydatid cyst of liver, 764 
due to malignant disease, 762 
due to peritoneal adhesions, 763 
due to secondary malignant deposits, 
763 

medical treatment of, 773 
symptoms of, 766 
X-ray examination in, 761 
obstructive hepatic, 760 
pathology of, 750 
phj^ica] examination in, 770 
pre-operative measures in patients with, 
779 

regurgitation, 754 
renal threshold for bilirubin, 753 
retention, 754 
RieVe classification of, 754 
salvarsan, 769 
ekin irritation in, 779 
spirochsctal, 768 
surreal aspects of, 779 
toxic and infective hepatic, 84, 751, 766 
tetiology of, 766 
catarrhal, 760 

due to chemical poisons, 769 
due to chloroform inhalation, 769 
doe to heavy metah, 769 
medical treatment of, 779 
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Jaundice, toxic and infective hepatic, 
pathology of, 7G6 
symptoms of, 769 
Van den Bergb reaction in, 750 
indirect, 750, 751 
interpretation of results, 753 
technique of, 752 
varieties of, 750 

Jaw, radium therapy in cancer of, 
1592 

Jefferson on incidence of carcinoma of 
email intestine, C03, 621 

Jejuno-gastnc intussusception, 399, 400 
acute retrograde, 400 
chronic. 401 
treatment of, 402 

Jejuno-ileum, benign tumours ol, 598 
carcinoma of, 608 
diagnosis of, 609 
pathology of, 60S 
treatment of, 611 

Jcjunostomy for duodenal bstuU, 261 
for gastric carcinoma, 468 
for inaccovible ulcers of the stomach, 
312 

Jejunum, benign tumours of, 593 
carcinoma of, 608 
diagnosis of, 609 
pathology of, 608 
treatment of, 6U 
injuries of, 615 
ulcer of, 403 

(wc also Gastric and duodenal ulcer, 
secondary) 

X-ray esamination of, 1513 

Johnson on incidence of carcinoma of 
sma^l intest'ine, 603, 621 

Joll on pyloric gastric ulcer, 307 

Jones’ (Howard) hypobaric percaine 
method of spinal anaesthesia, 
36 

spinal needle and stilette, 37 

Judd on anastomotic ulcer following 
operation for gastric carcinoma, 
405 

on carcinoma of the colon, 956 
operation of pyloroplasty for duodenal 
ulcer, 317, 352 

Judd and Phillips’ cases of perforation of 
the gall-bladder, 656 
on results of operations for acute 
cholecystitis, 721 


Judd ami Priestley on recurrence of gall, 
stones after operative treatment- 
720 

results in cholecystectomy for chronic 
cholecystitis, 719 
Junher’s bottle, 14 

inhaler for chloroform amesthesia, 14 


K 

Kader’s method of gastrostomy, 454 

Kahn test, value of, in abdominal disease, 
138 

Kammerer’s operation of gastroplasty in 
hour-glass stomach, 276 

Kappis' method in splanchnic blocV, 56 

Kelling-Slayo method of pyloric occlusion 
for gastric and duodenal ulcer, 
331 

Kellogg on technique of Coffey’s modifica- 
tion of Sullivan’s operation of 
end-to-side cbolcdocho-duodeno- 
stomy, 712 

Kerocam, sec Novoeaine 

Ketosis as a cause of vomiting in children, 
98 

Keynes on gastrostomy in perforated 
gastric ulcer, 249 

on use of tadiutn in oatcinoina of breast, 
1601 

Kidney, amyloid degeneration of, from 
stricture of the rectum, 1389 
calculi in, see Benal calculus 
congeiutal anomalies of, X-ray diag- 
nosis of, 1546 

congenital polyojrstic, X-ray fiiagncftls 
of, 1648 

disease, in relation to dyspepsia, 98 
enlargement of, in dyspepsia, 111 
function tests, 131 
horseshoe, X-ray diagnosis of, 1646 
mobile, as a cause of pyloric obstruc- 
tion, 289, 294 

X-ray diagnosis in diseases of, 1644 

X-ray examination of, 1540 

(see ol«o Henal colic ; Urinary tract) 

Kifa skin-clips, 326, 489 

King on benign tumours of the intestines, 
693 

Knott on the spleen in Gaucher’s disease, 
863 



IMDES 


report on blood estamination in a case of 
Gaucher's disease, 864 
Kny-Scheerer operating table, 46 
Kocher’s incision in surgery of the gall- 
bladder, 968 

method of mobilising the duodenum, 
358, 700, 701 

operation of trans-duodenal chole- 
dochostomy, 704 

Konjetzny on association of gastritis 
Tvith gastric and duodenal ulcer, 
407 

on chronic gastritis and gastric car- 
cinoma, 417 

on duodenal involvement in cancer of 
the pylorus, 603 

Knpffer cells of the liver, 748, 749 


L 

Labat’fl syringe and needle lor local 
analgesia, 29 

Lffivulose tolerance test, 774 
Lahey’s operation of partial gastrectomy, 
496 

Lake on the blood coont after partial 
gastrectomy, 403 
Lang’s frame, 408 

Langerhans, islets of, see Islets of Langer- 
hans 

Laparotomy, exploratory, in gastro- 
intestinal diseases, 89 
Larynx, antestbesia in surgery of, 44, 45 
radium therapy in cancer of, 1596 [ 

“ Leather-bottle ” stomach, 422 I 

X-ray diagnosis of, 1497 | 

Leifeh’s investigations upon cancer of the 
rectum, 1434 

Lenhartz diet in post-operative treatment 
of peptic nicer, 388, 390 
Lepage-Janeway method of gastrostomy, 
454 

“ Letter-box ” ulcers of the stomach, 312 
Leucoplakia, radio-therapy in, 1670 
Leukiemias, radio-therapy in, 821 
Levi on alkalosis in infantile pyloric 
stenosis, 148 

Lewisohn on incidence of anastomotic 
ulcer, 404 

Ligatures for abdominal surgerj', 460 
in relation to wound infection, 1217 


linitis plastica, see “ Leather-bottle ” 
stomach 

Lip, radium therapy in cancer of, 1589 
Lipoma o! anus, 1393 
of colon, 952 
of small intestine, 597 
of stomach, 522 

Liston sounds for dilating the common 
bile-duct, 666 
Littlewood’s forceps, 328 
Liver, abscess of, 740 

after suture of perforated duodena! 

ulcer, 743 
cholangitic, 740 
portal pyffimic, 740, 744 
rupture of, 742, 743 
septiciemia, 740 
staphylococcal, 743 
tropical, 740 
compbcations, 742 
diagnosis, 740 
mortality of, 743 
open operation in, 742 
prognosis in, 743 
symptoms of, 740 
treatment, 741 
varieties of, 740 
actinomycosis of, 747 
aspiration of, 741 
carcinoma of, 745 
cirrhosis of, 744 
faiematemesis in, 82 
in biemolytic jaundice, 885 
in relation to dyspepsia, 93 
j'n spfenic ana>nua, 868 
jaundice in, 764 
simulating gastric ulcer, 98 
apIeaOQiegaiic, 855 
surgical aspects of, 744 
Talma-^Iorison operation in, 744 
treatment of ascites due to, 744 
treatment of hiematemesis from, 744 
effect of chloroform anaesthesia upon, 13 
efficiency tests, 773 
enlargement of, in dyspepsia, 110 
failure, see Cholaimia 
formation of bile-pigment, 748 
fonction tests, 773 

ammonia-coefficient of urine, 773 
galactose tolerance test, 774 
laevulosc tolerance test, 774 
nrinarj’ nitrogen-coefficient, 773 
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ilyoma, of colon, 952 
of small intestine, 59G 
of stomach, 520 

^lyo'itis, suppurative, secondary hacino- 
rrhage due to, 1220 
llyxoraa of rectum, ROG 
Myxomatous polypus of rectum, ROC 


N 

Nagel on duodenal involvement in cancer 
of the pylorus, 603, G2I 
Narath’s modification of the Talma* 
Morison operation for cirrhosis 
of the liver, 744 
Narcosis, ree Basal narcosis 
Natcylen ansesthesia, 9 
Nausea, and vomiting, after spinal 
ansesthesia, 38 
in appendicitis, 77 
m carcinoma of the stomach, 438 
in dyspepsia, 77 
ID gall-bladder disease, 77 
\n gaettift earcis.<>in 2 i, 77 
in gastritis, 77 

Neck, anesthesia in surgerj' of, 44 
endotracheal anssthesia in surgery' of, 
16 

Needle holder, Bozemann's, 327 
Nembutal as basal narcotic, 20 
Neocaiue, see Novocaine 
Neothesm as local analgesic, 29 
Nerve block, 33 
by novocaine, 28 
(see aho Analgesia, local) 

Nervous disorders in relation to dy'spepsia, 
203 

Nervous system, abdominal pain in 
diseases of, 97 

Neiv’s results in radium therapy of cancer 
of the manlla, 1694 

Nielsen on prognosis of medical treatment 
of peptic ulcer, 303 
Nitrous oxide ansesthesia, 3, 5 
action of, 3 
administration, 5 
as prelitmnary to ether, 11 
combined with local analgesia, 27 
muscular relaxation obtainable with, 4 
preparation of, 5 
rate of elimination, 4 


storage, 5 
toxktty of, 4 

Nitrons oxide and air anfcsthesia, 5, 6 
administration, 5 
advantages of, 6 
apparatus, 5 

contra-indications to use of, 5 
mtrons oxide and oxygen anresthesia, C 
administration, C 
advantages of, G 
apparatus, 6 

closed-circuit apparatus, 6 
continuous-flow apparatus, G 
in abdominal surgery, 53, 58, 59 
In cranial surgery, 42 
in operations upon the abdominal wall, 
53 

in surgery of the neck, 44 
in thoracic surgery, 48 
intennittent-flow apparatus, G 
premedicfttioD in, 0 
with ether vapour, 12 
Novocaine as local analgesic, 28 
in abdominal surgery, 56, 57 
in ctaniai ansgety, 42 
infiltratioD and field blocking by, 28 
nerve blocking by, 28 
Novntoi, 28 

Nutrition, degree of, in dyspepsia, 9i 
in gastro-intcstmal disorders, 91 


0 

Occult blood, see Blood, occult, 
Ocbsner-Sherren (delayed) treatment of 
appendicitis, 921 
cate of bowels, 927 
charts for, 926 
diet in, 927 
drugs in, 927 

observation of patient in, 92S 
selection of cases for, 925 
technique of, 926 

(Esophagus, loss of weight in obstruction 
of, 81 

varices of, in splenic aniemia, 867 
Ogilvie, on Finsterer’s operation of 
partial gastrectomy, 492, 493 
on gastro-jejunostomy for peptic ulcer, 
362 

on Incidence of anastomotic ulcer, 404 
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on partial gastrectomy for dnodenal 
ulcer, 309 

on the blood count after partial 
gastrectomy, 403 

on the technique of Finsterer’a opera- 
tion for gastric and duodenal 
ulcer, 338 

Olive oil, emulsified, in treatment of 
toxEomia, 1124 

Omentopexy in portal cirrhosis, 744 
in splenic anjemia, 870 
in splenomegalic cirrhosis, 855, 856, 
857 

Omentum, functions of, 1103 
strangulated, 1043, 1045 
Operation wounds, infected, see 
Abdominal wounds, infected 
Orth on pathology of duodenal carcinoma, 
604. 621 

Ovary, anaasthesia in surgery of, 64 
difieiential diagnosis of appendicitis and 
apoplectic, 919 

radio-therapy in carcinoma of, 1664 
Oxygen insufflation of rectum in treat* 
ment of ulcerative colitis, 946 
Oxyuris rermicularis in the appendix, 911 


P 

Pain, abdominal, m affections of the cen- 
tral nervous system, 97 
in affections of the spine, 97 
in cardiac and pulmonary diseases, 93 
in chronic cough, 96 
in early phthisis, 96 
in fibrositis of intercostal muscles, 96 
in herpes zoster, 96 
in Pott’s disease, 97 
in tabes dorsalis, 97 
in thoracic conditions, 90 
constant, in gastric dbeasc, 76 
“ hunger pain,” see “ Hunger pain ” 
in abdominal disease, 74 
in acute intestinal obstruction, 990 
in appendicitis, 76, 76 
in atonic dilatation of the stomach, 77 
in carcinoma of the stomach, 75, 76, 
437 

in cholecystitis, 76 
in chronic colitis, 75 
in duodenal perforation, 76 


in duodenal ulcer, 74 
in dyspepsia, 74 

accompanied by collapse, 70 
associated with pjTexia, 76 
character of, 75 
constant, 76 
“ hunger pain,” 77 
position of, 74 
radiation of, 74 
in gall-bladder disease, 74 
JO gall-stone colic, 75, 731 
in gastric and duodenal ulcer, 74, 196 
in gastric perforation, 76 
in gastritis, 76 
in gastro-jejuna! ulcer, 76 
in bamorrhagic pancreatitis, 76 
in hour-glass stomach, 76, 270 
in pancreatic disease, 75 
in peritonitis, 1111 
in pyloric obstruction, 291 
in pyloric stenosis, 76 
in rupture of the spleen, 894 
IQ secondary peptic ulcer, 409 
in visceroptosis, 75 
post-operative, 1253 
viscera), in abdominal disease, 104 
Palate, radium therapy in epithelioma of, 
1690 

Pancreas, obsceas of, see Pancreatic 
abscess 

acute glossy cedema of, 784 
benign tumours of, 789 
calculi of, 788 
carcinoma of, 788 
and pyloric obstruction, 293 
as a cause of obstructive jaundice, 
762 

cholecysto-enterostomy in, 688 
jaundice in, 83, 730, 762 
cysts of, 787 

enlargement of, in dyspepsia, 112 
fistula of, 788 

inflammation of, see Pancreatitis 
injuries of, operative, 783 
neoplasms of, 788 
pain in diseases of, 75 
penetration of, in peptic ulceration, 74 
pseudo-cysts of, 787 
Pancreatic abscess, 781 
drainage of, 787 
Pancreatic fistula, 788 
Pancreatic insufficiency, diarrlicea in, 84 
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Pancreatitis, 783 
acute, a&tiology of, 783 
Cullen’s sign in, 786 
diagnosis of, 780 
Grey Turner’s sign in, 786 
in gall-stone disease, "83 
Loewi’s test in, 780 
pancreatic drainage in, 780 
produced at operation, 783 
symptoms of, 780 
treatment of, 786 
varieties of, 783 
cbolecysto-entcrostomy in, G88 
fat necrosis in, 787, 788 
gangrenous, 783 
lisemorrliagic, 783 
cholecyatostomy in, 072 
pain m, 76 
jaundice in, 83 
suppurative, 784 
Pantocain as local analgesic, 29 
PspiJliferous carcinoma of rectum, 1409 
PapiUoma of anus, 1390 
Paraldehyde as basal narcotic, 19 
Paralyses after spinal anesthesia, 3S 
Paralytic ileus, see Ileus, paralytic 
Para-nearal block, 33 
Para-rectal suppuration, irotn stricture o! 
the rectum, 1388 

Parathormone in treatment of purpura 
hiemorrhagica, 877 

Paravertebral and splanchnic block in 
abdominal operations, 56, 57 
Pans techmque in radio-therapy of carci- 
noma of the cervix, 1653 
Parotitis, aente suppnrative, 1242 
aetiology of, 1242 
post-operative, 1242 
predisposing factors, 1242 
treatment of, 1243 

Paterson on anastomotic ulcer, 403, 401 
on anterior gastro-jejimostomy, 378 
on gastro jejunostomy for peptic ulcer, 
302 

on results of total gastrectomy, 500 
results in gastro-jejunostomy, 378, 379 
Paul's tubes, drainage by, 919, 950 
Paul-3Ufculicz operation, 963, 966 
Payr clamp, 328, 4GI, 462 
Pean-Billroth 1 operation of partial 
gastrectomy (Pinocldetto’s 
technique), 626 


anesthesia for, 527 
complications of, 526 
exploration of abdominal viscera in, 531 
incision in, 527 
instruments for, 527 
technique, by stages, 531 
Pectenotomy for anal fissure, 1300 
Pelvic abscess, with lefeience to appendi- 
citis, 930 

Pelvic peritoneal abscess, 930, 1150 
causes of, 1150 
diagnosis of, 1151 
evacuation of, 1151 
by rectal route, 1 152 
by vaginal route, 1 153 
symptoms of, 1151 
treatment of, 1151 

Pemberton on ligature of the coronary 
vein in splenectomy, 870 
on omentopexy supplementary to 
splenectomy, 870 

Penis, radium therapy in epithelioma of, 
1612 

Peptic ulcer, see Gastric and duodenal 
ulcer 

Peptone injections, in treatment of pur- 
pura hremorrhagica, 877 
Percaine as local analgesic, 29 
in abdominal surgery, 55 
spinal analgesia by, 85, 30 
Peri-anal skin, redundant folds of, 
1264 

Peri-anal veins, dilatation of, 1267 
Pericanlitis simulating abdominal disease, 
95 

Peri-colic abscess in tuberculous ulcera- 
tive colitis, 947 
Perigastric adhesions, 255 
Perigastric inflammation, and pyloric 
obstruction, 287, 291 
Perihepatitis, chronic, and obstructive 
jaundice, 763 

Perineum, ana-sthesia in surgery of, 59, 60 
Peristalsis, anatomy of, 1067 
biochemical factors in, 1070 
derangement of, 1187 

effect of chloroform andetbcranffisthesis 
Upon, 1070 

in relation to ileus, 1184 
physiology of, in relation topaialytic 
ileus, 1067, 1069 

post-operative weakening of, 1076 
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Peritoneal abscess, 1142 
anatomy of the sub-diaphragmatic 
spaces in relation to, 1154 
diagnosis of, 1143 
iliac, sec Iliac abscess 
pelvic, see Pelvic peritoneal abscess 
sites of, 1142 

subpbrenic, see Subpbrenic abscess 
symptoms of, 1143 
treatment of, 1143 
Peritoneal spaces, 1099, 1101 
Peritonenni, abscess in, sec Peritoneal 
abscess 

anatomy and functions of, 1098 
carcinomatosis of, and obstmetive 
jaundice, 703 

cleansing of, in treatment of peiitonitis, 
1118 

compartments of, 1099 
functions of, 1102 
lymph drainage, 1103 
nerve supply, 1103 
Peritonitis, 1097 
acute difuse, 1101 
abscess in, see Peritoneal abscess 
appendicular, 932, 1131 
atypical cases of, 1113 
bacteriology of, 1106, 1109 
caused by acute appendicitis, 1131 
caused byperforated gastro-duodeoal 
ulcer, 1125 
diagnosis, 1120 

question of primary gastro- 
jejunostomy in, 1129 
treatment, 1128 
classidcatlon of, 1104 
course of, IlII 
diagnosis of, 1110 
difierential diagnosis of, 1114 
fulminating type of, 1113 
localising type of, 1113 
morbid anatomy of, 1107 
paralytic liens complicating, 1 109 
prevention and treatment of, 
1120 

patholog}’ of, 1106 
physical signs in, 1112 
post-operative, 1132 
aitiology and prophylaxis, 1132 
diagnosis, 11^ 
treatment, 1135 
prevention of, 1115 


secondary, 1101 
letiology, 1104 
incidence of causes of, 1105 
special varieties of, 1125 
symptoms of, 1111 
early stage, 1111 
late stage, 1113 
toxaemia of, 1109 
treatment, 1123 
treatment of, 1115 
administration of fimds, 1123 
aoiesthesia, 1116 
bacteriological, 1124 
bacteriophage, 1124 
blood-transfusion, 1124 
cleansing the peritoneum, 1118 
drainage, 1118 
emulsified olive oil, 1124 
FowJer position, 1123 
of peritonitic toxsemia, 1123 
operative, 1117 

prevention and treatment of para- 
lytic ileus, 1120 

removal or closure of source oi 
infection, 1116 
vaccines, 1125 
varieties of, 1125 
acute focali'scd, 1097, 1098 
autolytic, in injury of the liver, 739 
chronic diduse, 1137 

I chronic pjococcal peritonitis, 1139 
encapsulating chronic peritonitis, 
1139 

tuberculous, 1137 
diagnosis, 1138 
treatment, 1138 
chrome localised, 1098 
general discussion of, 1097 
in acute appendicitis, 932, 1131 
in acute cholecystitis, 729 
localised, 1097, 1098 
primary, of children, 1135 
diagnosis, 1136 
mortality, 1135 
treatment, 1130 
secondary, 1104 
tuberculous, 1137 
varieties of, 1097 
Permeation analgesia, 31 
Pemocton as basal narcotic, 20 
Perrin and Lindsay on incidence of acute 
intussusception, 1019 
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Petersen’s operation of gastto-jejotMJ- 
storoy, 3G0 
de Pctz clamp, 329 

Pharynx, ana?stliesla in operations on, 44 
radium therapy in cancer of, 1598 
PhenoltetracWorphthalein in the testing 
of liver function, 774 
Phlebitis, post-operative, 1250 
prevention of, 1257 
treatment of, 1258 

Phlegmon, gastric, fee Gastritis, acute 
phlegmonous 

Photographic examination of the stomach, 
88 

Phicnicotomy, mueslhesia in, 44 
Phthisis, abdominal manifestations in 
early, 96 

Physical examination in gastro-inlestinal ' 
disorders, 90 

Physique m dyspepsia, 90 
Pick, on the value of splenectomy in 
Gauchet’a disease, 801, 862 
Files, see Ilseoiotihoids 
Pituitrinm treatment of operative shock, 24 I 
Flanocaine, sec Kovocaine , 

Pleural cavit}*, aniesthcsia in surgery of, 49 I 
pressure changes in, during operations, 
49, 50, 52 I 

Pleurisy, aad appendicitis, differential ' 
diagnosis of, 918 
as a cause of abdominal pain, 95 
Pleurodjmia, abdominal symptoms In, 90 
Pneumonia, and appendicitis, differential 
diagnosis of, 918 

lobar, simulating acute appendicitis in 
children, 95 

Polya types of partial gastrectomy for 
gastric ulcer, 380 

Polya-Balfour operation of partial gas- 
trectomy, 491 

Polya-ltoynihan operation rf partial 
gastrectomy, 468 

Polycj-tha3mia, X-ray therapy in, 822 
Polypi, of colon, 947, 953, 954 
of rectum, 1393 
fibrous, 1397 
glandular, 1394 
myxomatous, 1406 
of small intestine, 596 
of stomach, 522 

as a cause of pyloric obstruction, 286 
X-ray diagnosis of, 1602 


Polyposis, see Polj'pi 
portal cirrhosis, see Lh er, cirrhosis of 
pyainiia, 744 

vein, ligature of, in portal pjamia, 744 
operative trauma to, G30 
phlebitis of, in acute cholecystitis, 729 
Post electric cautery, 328, 402 
Post-operative complications in abdo- 
minal surgery, 1215 
evisceration, 1222 

treatment, after gastric operations, 387 
Pott’s disease, abdominal pain in, 97 
pregnancy, and appendicitis, differential 
diagnosis of, 919 
appendicitis in, 933 
ectopic, and appendicitis, differential 
diagnosis of, 919 
Procaine, see Ifovocaine 
Procidentia recti, see Jlectum, prolapse, 
complete 
Proctolysis, 1252 

prolapse of rectum, see Bectum, prolapse 
of 

Propylene aniesthesia, 9 
Prostate, radium therapy in carcinoma of, 
1621 

Prostatectomy, amesthesia in, 54 
Protein shock in treatment of pnrpura 
luemonhagica, 877 
Pruritus ani, 1303 
fctiology of, 1303 
symptomatology of, 1304 
treatment of, 1304 

Pseudo-leukaimic anemia of infants, 852 
Psoas abscess in appendicitis, 919 
PuT^gtives, abuse ot, as atiological factor 
in appendicitis, 913 
purpura luemorrhagica, 871 
acute form of, 872 
alternative titles of, 871 
blood-platelet count in, 875 
blood-transfusions in, 873, 876 
case-mports, 878 
chronic form of, 874 
definition of, 871 
diagnosis of, 874 
diagnostic tests for, 874 
diffeiential diagnosis of, 876 
essential hjeroaturia due to, 879 
forms of. 872 
history of, 871 
incidence of, 872 
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indications for splencctomyi n, 872 
menoirtagia in, 879 
nervous symptoms in, 881 
recurrence of, after splenectomy, 878 
sex incidence of, 872 
size of the spleen in, 875 
splenectomy in, 877 
advantages of, 873 
indications for, 872 
operative mortality of, 873 
results of, 878 
symptoms of, 871 
synonyms of, 871 
treatment of, 87G 
administration of blood, 87G 
by drugs, 877 
dietetic, 877 
medical, 876 

non-specific protein shock, 877 
radio-therapy, 876 
splenectomy, 877 
use of coagulents, 877 

Purpura, thiombocytoUtic, see Purpura 
hoimorrhagcca 

Pyelitis, and appendicitis, differential 
diagnosis of, 918 

Pyelogiams, interpretation of, 1540 

Pyelography, 1610 

Pylephlebitis, complicatmg acute appen- 
dicitis, 934 

suppurative, complicating acute chole- 
cystitis, 729 

Pyloric exclusion with partial gastrectomy 
for gastric and duodenal ulcer, 
Finsieier's opemtion, 336 

Pyloric obstruction, 282 
aitiology of, 282 
gastroptosis, 289 
mobile kidney, 289 
new growths of the stomach, 284 
peptic ulceration, 283 
perigastric inflammation, 287 
polj'pus, 286 

pressure on duodenum or pylorus by a 
diseased neighbouring visens, 287 
scirrhus cancer, 285 
simple stenosis of the pyloric canal, 
286 

traction upon or kinking of the duo- 
denum, 289 
appetite in, 291 
bowels in, 293 


diagnosis of, 292 

differential diagnosis between bem'gn 
and other types of obstruction, 
293 

gastric lavage m pre-operative treat- 
ment of, 320 
loss of weight in, 292 
pain in, 291 
pathology of, 283 
physical examination in, 292 
symptoms of, 290 
thirst in, 292 

treatment of, medical, 577 
operative, 295 
pre-operative, 295 
unne m, 292 
vomiting in, 291 

P>*lonc occlusion for gastnc and duodenal 
ulcer, 333 

Bier method, 336, 337 
Devine method, 33G, 337 
Kellmg-3Jayo method, 334 
lims method, 334, 337 
l^fonc stenosis, constipation in, gf 
infantile, 145 
jetiology of, 145 
alkalosis m, 148 
asxsthesia in operations for, 59 
constipation in, 148 
diagnosis of, 149 

factors which have lowered death 
rate in, 151 
incidence of, 145 
jaundice in, 149 
toss of wuight la, 148 
mortality of, 150 
pathological anatomy ol, 14S 
physical examination in, 149 
post-operative complications of, 156 
signs and symptoms of, 147 
tetany in, 149 
treatment of, 150 
by Rammstedt’e operation, 150, 153 
post-operative, 162 
pre-operative, 152 
vomiting in, 147 
X-ray diagnosis of, 150C 
loss of weight in, 81 
pain in, 76 

ample, as a cause of pyloric obstruction, 
286 

(see also Pyloric obstruction) 
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Peterspu’s operation of gastro-jejuno- 
stomy, 3C0 
de Petz clamp, 329 

Pharynx, ancesthesia in operations on, •14 
radium therapy in cancer ofj 1598 
Phenoltetrachlorphthalein in the testing 
of liver function, 774 
Phlebitis, post -operative, 1255 
prevention of, 1257 
treatment of, 1258 

Phlegmon, gastric, see Gastritis, aente j 
phlegmonous 

Photographic examination of thestomach, • 
8S 

Phrenicotomy, anaesthesia in, 44 
Phthisis, abdominal manifestations in 
early, 96 

Physical examination in gastro-intestinal 
disorders, 90 

Physique in dyspepsia, 90 
Pick, on the value of splenectomy in 
Qaucher’s disease, 86), 8C2 
Piles, tee Hremoirhoids 
Pituitrinintreatinento(opefativc8hock,24 
Flanocaine, see Xorocaine 
Pleural canty, anscsthesia in eurgoiy of, 49 
pressure changes in, during operations, 
49, 50, 52 

Pleurisy, and appendicitis, differential 
diagnosis of, 918 
as a cause of abdominal pain, 95 
Pleurodynia, abdominal symptoms in, 96 
Pneumonia, and appendicitis, diOerential 
diagnosis of, 918 

lobar, simulating acute appendicitis in 
children, 93 

Polya types of partial gastrectomy for 
gastric ulcer, 386 

Polya-Balfour operation of partial gas- 
trectomy, 491 

Polya-llojuihan operation of partial 
gastrectomy, 468 

Polycythieraia, X-ray therapy in, 822 
Polypi, of colon, 947, 953, 951 
of rectum, 1393 
fibrous, 1397 
glandular, 1394 
myxomatous, 1406 
of small intestine, 696 
of stomach, 522 

as a cause of pyloric obstruction, 286 
X-ray diagnosis of, 1502 


Po!ypo®'®» Polypi 
Portal cirrhosis, see Liver, cirrhosis of 
pymmia, 744 

vein, ligature of, in portal p}{tmia, 744 
operative trauma to, 630 
phlebitis of, in acute cholecystitis, 729 
Post electric cautery, 328, 462 
Post-operative complications in abdo- 
minal surgery, 1215 
evificeration, 1222 

treatment, after gastric operations, 387 
Pott’s disease, abdominal pain in, 97 
Pregnancy, and appendicitis, differential 
diagnosis of, 919 
appendicitis in, 933 
ectopic, and appendicitis, differential 
diagnosis of, 919 
Procaine, see Novocalne 
Procidentia recti, see Rectum, prolapse, 
complete 
Froctolysis, 1252 

Prolapse of rectum, fee Rectum, prolapse 
of 

Propylene ansesthesia, 9 
Prostote, radium therapy in carcinoma of, 
1621 

Prostatectomy, aniesthesia in, 54 
Protein shock in treatment of purpura 
hxmorrhagvca, 87? 

Pruritus ani, 1303 
ictiology of, 1303 
symptomatology of, 1304 
treatment of, 1304 

Pseudo-leuksemic amemia of infants, 852 
Psoas abscess in appendicitis, 919 
PurgaU\'es, abuse of, as mtiological factor 
in appendicitis, 913 
Purpura hiemorrhagica, 871 
acute form of, 872 
alternative titles of, 871 
blood-platelet count in, 875 
blood-transfusions in, 873, 870 
case-reports, 878 
chronic form of, 874 
definition of, 871 
diagnosis of, 874 
diagnostic tests for, 874 
differential diagnosis of, 876 
essential hmmaturia due to, 879 
forms of, 872 
history of, 871 
incidence of, 872 
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indications for eplonecfoniyi n, 872 
menorrhagia in, 879 
nervous symptoms in, 881 
recurrence of, after splenectomy, 878 
sex incidence of, 872 
size of the spleen in, 875 
splenectomy in, 877 
advantages of, 873 
indications for, 872 
operative mortality of, 873 
results of, 878 
fymptoms of, 871 
synonyms of, 871 
treatment of, 87G 
administration of blood, 876 
by drags, 877 
dietetic, 877 
medical, 876 

non-spceiSc protein shock, 877 
radio-therapy, 876 
splenectomyj 877 
use of coagulents, 877 

Purpura, thrombocytolitic, see Purpura 
bfcmorrbagica 

Pyelitis, and appendicitis, differential 
diagnosis of, 918 

Fyelograms, interpretation of, 1540 

Pyelography, 1540 

Pylephlebitis, complicating acute appeo- 
dicitis, 934 

suppurative, complicating acute chole- 
cystitis, 729 

Pyloric exclusion with partial gastrectomy 
for gastric and dnodenal ulcer, 
Finsterer's operation, 336 

Pyloric obstruction, 282 
etiology of, 282 
gastroptosis, 289 
mobile kidney, 289 
new growths of the stomach, 281 
peptic ulceration, 283 
perigastric inflammation, 287 
polypus, 286 

pressure on duodenum orpylorushy a 
diseased neighbouring viscus, 287 
scirrhus cancer, 285 
simple stenosis of the pyloric canal, 
286 

traction upon or kinking of the duo- 
denum, 289 
appetite in, 291 
bowels in, 292 


diagnosis of, 292 

differential diagnosis between benign 
and other types of obstruction, 
293 

gastric lavage in pre-operative treat- 
ment of, 320 
loss of weight in, 292 • 
pain in, 291 
pathology of, 283 
physical examination in, 292 
symptoms of, 290 
thirst in, 292 

treatment of, medical, 577 
operative, 295 
pre-operative, 295 
urine in, 292 
vomiting in, 291 

Pyloric occlusion for gastric and duodenal 
ulcer, 333 

Bier method, 336, 337 
Devine method, 336, 337 
Kelling-Mayo method, 334 
\\ dms method, 334, 337 
Pyloric stenosis, constipation in, 84 
infantile, 145 
tttiology of, 145 
alkalosis in, 148 
aniDSthesia in operations for, 59 
constipation in, 148 
diagnosis of, 149 

factors which have lowered death 
rate in, 151 
incidence of, 145 
jaundice in, 149 
loss of weight in, 148 
mortality of, 150 
pathological anatomy of, 140 
physical examination in, 149 
post-operative complications of, 150 
signs and symptoms of, 247 
tetany in, 149 
treatment of, 150 
by Rammstedt's operation, 160, 153 
post-operative, 152 
pre-operative, 152 
vomiting in, 147 
X-ray diagnosis of, 1506 
loss of weight in, 81 
pain in, 76 

ample, as a cause of pyloric obstruction, 
286 

(see also Pyloric obstruction) 
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pyloric ulcer, 224, 246 
clioice ol operation in, 307 
simulating duodenal ulcer, 76 
{see also Gastric and duodenal ulcer) 
Pyloroplasty, combined with gastro- 
gastrostomy in hour - glass 
stomach, 274 

for chronic duodenal ulcer, Horsley’s 
operation, 348 
Judd’s operation, 352 
for chronic duodenal ulcer without 
stenosis, 314, 316 
for perforated peptic ulcer, 246 
Pylorus, carcinoma of, and pyloric 
obstruction, 284, 293 
congenital hypertrophic stenosis of, see 
Pyforic stenosis infanti/e 
duodenal involvement in carcinoma of, 
603 

hypertrophy of, X-ray diagnosis in, 
1506 

obstruction of, sea Pyloric obstruction 
scirthus cancer of, 2^ 
stenosis of, see Pyloric stenosis 
ulcer of, see Pyloric ulcer 
Pyrosis m d^*3pcpsia, 79, 80 


Q 

Quick’s results in radium therapy of 
cancer of the maxilla, 1591 
results in radium treatment of cancer of 
the tongue, 1587 

Quick and Martin's results in Lepage- 
Janeway operation of gastro- 
stomy, 458 

Quinine and urea hydrochloride as local 
analgesic, 29 


R 

Radiation therapy, see Radio-therapy ; 
Radium therapy 

Radiography, see X-ray diagnosis; X-ray 
examination 

Radiology, see X-ray diagnosis ; X-ray 
examination 

Radio-therapy, cavitary method, 1633 
clinical obscr^'ations on the action of 
different wave-lengths, 1632 


comparison of Ga mm a and X-radia- 
tiODS, 1630 

dbtance radiation, 1638 
dosage in, 1638 
Units of, 1641 

Idgh-voUage X-iays in, see X-rays, high 
voltage 

in abnormal menopause, 1665 
in benign conditions of the female 
genital tract, 1065 

in carcinoma of the cervix uteri, 1643 
mtiology, 1643 
diagnosis, 1645 

definition of International Stages 1-4, 
1647 

history, 1650 
Paris technique, 1653 
pathology, 1044 
results, 1635 

at Marie Curie Hospital, 1657 
at Mayo Clinic, 1656 
at Mount Vernon Hospital, 1657 
at Munich, 1656 
at Stockholm, 1656 
statistical results, 1656 
Stockholm technique, 1C50 
technique, 1649 

in carcinoma of the corpus uteri, 1658 
in carcinoma of the ovary, 1664 
in carcinoma of the vagina, 1002 
in carcinoma of the vulva, 1663 
in chorion epithelioma, 1660 
in diseases of the spleen, 620 
in gynaecology, 1625 
clinical aspects of, 1642 
in leucoplakia, 1670 
in the leukemias, 821 
in lymphadenoma, 823 
in menorrhagia or irregular luemo- 
rrhage, 1CC5 

production of artificial menopause in 
young patients, 1069 
results of treatment of abnormal 
menopause, 1668 
technique of, 1667 
treatment by X-taya, 1067 
in polycythicmia, 822 
in pnipnra hsemonhagica, 876 
in sarcoma of the uterus, 1661, 1662 
in tuherculosis of the cervix and vagina, 
1670 

in uterine cancer, 1C43 
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in uterine fibroids, 166S 
in uterine hicmorriage, ] 6G5 
interstitial irradiation, 1637 
methods of application, 1635 
caritarj-method, 1635 
distance radiation, 1638 
interstitial irradiation, 1G37 
surface irradiation, 1636 
nature of X-radlation, 1629 
physics of, 1025 
radio-sensitmty, 1633 
surface irradiation, 1035 
units of dosage, 1641 
(sec flisoHadium therapy ; X-rays, high 
voltage) 

Sadium, 1657, 1625 
Alpha rays, 1657, 1620 
Beta rays, 1558, 1627 
biological action of, 1631 
choice between radon and, f65S 
Gamma rays, 1658, 1627 
products of, 1538 
Badium bomb, 1570 
method of application, 1572 
Westminster Hospital bomb, 1372 
(see also Radium therapy) 

Radium burns, 1565 
delayed, 1560 
immediate, 1566 
Radium emanation, see Radon 
Radium needles, 1568 ' 

Radium therapy, 1557 [ 

biological effects of radiation, 1501 j 

cavitarj’ irradiation, 1567 j 

cboSce between radon and radium, 1559 
distance radiation, 1570 
dosage, notation of, 1561 
effects of radiation, 1564 
destruction, 1565 
inhiliition, 1564 
radium burns, 1565 
stimulation, 1564 
filtration, 1560 
in cancer, 1557 
compared with surgery, 1574 
final results of, 1574 
value of, 1574 

as a palliative measure, 1575 
in cancer of the anal canal, 1619 
in cancer of the bladder, 1619 
methotls of freatroenf, 1620 
results of, 1620 


in cancer of the breast, 1599 
age factor, 1601 
combined mth surgery, 1602 
compared withsiiigcry, ICno 
post-operative treatment, IGOG 
pre-operativeradiurntreatment, 1606 
results of, 1607 
sefection of treatment, 1601 
technique of treatment. 1602 
first stage • interstitial irradiation, 
1G02 

after-treatment, 1604 
second stage : surface irradiation, 
1605 

treatment of post-operative recurr- 
ences, IfiitG 

value and results of, 1600, ICOI 
in cancer of the buccal mucosa, 1588 
m cancer of the larynx and pharynx, 

mo 

ID cancer of the lip, 1589 
in cancer of the maxilla, 1592 
results of, 1594 

in cancer of the prostate, 1621 
in cancer of the rectum, 1614 
intra-rectal irradiation, 1618 
operability and, 1614 
pen*rectai irradiation, 1017 
principles of irradiation of the 
rectum, 1616 
technique, 1617 
use of radon seeds, 1619 
in cancer of the skin, 1607 
in cancer of the tongue, 1570 
changes produced by treatment, 1582 
oral toilet, 1576 
results, 1586 

techmque of treatment of the primary 
growth, 1578 

treatment of the lymphatic area, 
1584 

in cancer of the tonsil, 1595 
in epithelioma of the palate, 1590 
in epithelioma of the penis, 1 612 
in epithelioma of the skin, 1610 
in malignant disease, 1557 
in purpura hsmorrhagica, 876 
io rodent ulcer, 1 608 
interstitial irradiation, 1563 
mass radiation, 1570 
mcfhodsof, 1567 
cavitary irradiation, 1567 
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liadium therapy, methods of, distance 
radiation, 1570 
interstitial irradiation, 15G8 
surface irradiation, 1569 
notation of dosage, 15GI 
palliative value of, 1575 
physics of, 1657 
physiological effects of, 1502 
products of radium, 1553 
radiation from an X-ray tuhe, 1629 i 
radium homb, 1570 I 

sensithnty to, 1562 
surface irradiation. 1569 
teleradium, 1570 

time factor in, 1563 i 

types of radiation, 1557 | 

valnn oi, 1574 

as a palliative measure, 1575 
(ace nfso Kadio-thcrapy ; Radon ; 
X-rays, high voltage) 

Radon, 1538, 1626 
choice between radium and, 1559 
(sec ako Radium therapy) 

Ramnistedt'a operation for infantile 
pyloric stenosis, 150 
technique of, 133 

Rankin and Newell on benigu tumours of 
the intestines, 593 

results of operations for benign tumours 
of small intestine, COO, 621 
R^camier's operation for anal fissure, 1302 
Rectal esamination in abdominal disease, 
114 

Rectal fistula, see Ano-rectal fistula 
Recto sigmoid colon, stricture of, 917 
Recto-sigmoidectomy for prolapse of the 
rectum, 1324 
Rectum, 1201 

adenoma or glandular polypus of, 
1394 

diagnosis of, 1395 
physical examination in, 1395 
symptoms of, 1395 
treatment of, 1397 
post-operative, 1397 
arterial supply of, m relation to hicmo- 
rrhoids, 1271 
benign tumours of, 1393 
varieties of 1394 
carcinoma of, 1409 
adenoid carcinoma, 1411 
ictiology of, 1414 


anjcsthesia in operations for, 51, CO, 
1456 

anatomy of the lymphatics in relation 
to spread of, 1431 . 
classification of, 14(.i9 
Dukes’, 1412 
clinical varieties of, 1409 
colloid or mucoid carcinoma, 1412 
constipation as early symptom in, 
1414 

differential diagnosis of, 1 123 
digital examination In, 1425 
Dukes’ cla&sification of, 1412 
examination of the cancerous tectum, 

1425 

inoperable, a«cites in, 14W1 
colostomy in, 1474 
growths involving the anal canal, 

1477 

growths situated at the recto- 
rigmoidal junction, 1475 
growths situated in the ampulla, 
1476 

hsemorrhsge in, 1478 
increased secielion of rectal mucus, 

1478 

palliative treatment of, 1478 
pelvi-reetal and isehio-rectal sui>- 
piiration in, 1479 
pressure upon or invohement of 
nerves of the sacral plexus, 1479 
recto-vesical or recto-vaginal 
fistula, 1479 
treatment of, 1473 
lymphatic system in relation to 
spread of, 1431 
extra-mural lymphatics, 1432 
intermediary lymphatics, 1432 
intra-munil lymphatics, 1431 
melanotic carcinoma, 1412 
metastasis of, see Ppread of, Mote 
, operability of, 1445 

Itearing of pathology upon, 1448 
determination of, by alsdominal 
exploration, 1447 
by digital examination, 1416 
operations for, 1451 
aMomino-anal operation, 1453 
abdomino-perineal ojieration, 1453 
amesthesia for, 54, 60, 1456 
bloo<l-prc«sure estimation before, 
115G 



1731 


IlSDEX 


Coffey’s two-stage operation, 
1453, 1454 

Sliles’ one-stage operation, 1453 
mortality of the one-stage 
operation, 1471 
operability rate of, 1471 
post-operative treatment, 1470 
preparatorj- treatment, 1455 
recurrence rate of the one-stage 
operation, 1472 
stm’ival rate, 1473 
technique of, by stages, 1456 
ansesthesia in, 54, 60, 1456 
perineal excision, 1452 
perineal resection, 1452 
perineo-abdominal operation, 1473 
radical, see Abdomino-perineal 
operation, above 
vaginal resection, 1452 
operative treatment, bearing of 
pathology upon, 1448 
palliative treatment of inoperable 
cases, 1478 

papilliferous carcinoma, 1409 
pre-operative treatment of, 1455 
proctoscopical or sigmotdoscopical 
examination in, 1427 
radical operation for, 1453 
[see also Operations for, above) 
radinm therapy in, 1614 
recurrence rate after radical opera- 
tion for, 1472 
situation of, 1426 
spread of, 1428 

by means of the lymphatic system, 
1431 

downwanl 2 one of spread, 1436 
lateral zone of spread, 1437 
upward zone of spread, 1438 
direct extension through continuity 
of tissue, 1428 

through the venous system, 1430 
symptomatology of, 1414 
during pre-nlcerativc stage, 1418 
daring the progress of surface 
ulceration, 1420 

of a cancerous growth at the recto- 
sigmoidal junction, 1416 
of carcinoma ariring in the anal 
canal, 1417 

of carcinoma of the ampulla, 
1418 


when the growth has extended 
beyond the fa‘cia propria and 
has implicated neighbouring 
structures, 1422 

when the rectal wall has been pene- 
trated and infiltration of the 
peri-rectal tissues has occurred, 
1422 

treatment of, 1450 
of inoperable cases, 1473 
examination of, in susj)ected cases of 
cancer, 1425 

excision of, see Rectum, carcinoma, 
operations for, above 
fibroma or fibrous polypus, 1397 
diagnosis of, 1398 
physical examination in, 1393 
symptoms of, 1398 
treatment of, 1398 
fistula of, see Ano-rectal fistula 
glandular polypus of, 1391 
lymphatics of, m relation to tb'* -pread 
of carcinoma, 1431 

myxoma or myxomatous polvpus of. 
1400 

symptoms of, HOC 
treatment of, 1407 

o^^en insufflation of, in treatment of 
ulcerative colitis, 945 
polypus of, 1394, 1397, 1406 
prolapse of, 1307 
complete, 1314 
etiology of, 1314 
differential diagnosis of. 1318 
exciting causes in adult". 1315 
in children, 1315 
operative treatment of, 1320 
contracting the lumen of the 
rectum, 1322 

fixation of the rectum to the 
sacrum, 1322 

narrowing the anal orifice, 1321 
recto-sigmoidectomy, 1324 
mortality and cnd-re"ults of, 
1326 

post-operative tre-itment in, 
1326 

technique of, 1321 
suspension of the rectum from 
the abdomen, 1323 
palliative treatment of, 1310 
pathologicalanatomyof. 1314, 1316 
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Kcctum, prolapse of, predisposing caoses 
of, 1314 

symptomatology of, 1316 
treatment of, 1319 
partial, 1307 
fetiology of, 1307 
differential diagnosis of, 1310 
from complete prolapse, 1311 
from internal piles, 1310 
operative treatment of, 1312 
after-treatment, 1313 
technique of, 1313 
palliative treatment of, 1311 
improving the tone of the sphinc- 
ter muscles, 1312 
prevention of recurrence of the 
protrusion, 1312 
reduction of the protruded 
bou’el, 1311 

pathological anatomy of, 1309 
symptomatology of, 1300 
treatment of, 1311 
sarcoma of, 1403 

stricture of, ece Stricture of anus and 
rectum 

villous tumour of, 1399 
(etiology of, 1401 
operative treatment of, 1403 
pathological anatomy of, 1403 
post-operative treatment of, 1405 
recurrence of, 1406 
symptoms of, 1401 
treatment of, 1404 

Regaud's results in radium treatment of 
cancer of the tongue, 1587 
Regurgitation m dyspepsia, 79, SO 
Rehfuss’ stomach tube, 117 
Reid, Zmninger and Mertell’s method of 
suture by silver wire, 1232 
Renal calculus, X-ray diagnosis of, 
1544 

colic and appendicitis, differential 
diagnosis of, 918 

disease in relation to dyspepsia, 
93 

function, tests for, 131 
pelvis, X-ray examination of, 1540, 
1517, 1550 
(see also Kidney) 

Respiration, artificial, in primary cardiac 
failure during ansesthesia, 25 
effect of evipan anaesthesia upon, 16 


Respiratory affections as a cause of 
abdominal pain, 95 
diffusion in basal narcosis, 21 
obstruction and endotracheal anes- 
thesia, 16 

Retention of urine, see Urine, retention of 
Reticulo-endothclial system, 748 
changes in, following splenectomy, 818 
Retractor, Reaver’s, 665 
Retro-colic gastro-Jejunostomy for gastric 
and duodenal ulcer, 380, 382 
Ribs, ana^sthcs^a in resection of, 50, 51 
Rich on the pathology and classification of 
jaundice, 754 

Richter’s hernia, 981, 1043, 1045 
(see also Hernia) 

Riedel-Rodman operation for gastric 
ulcer, 340 

“ Rodent ulcer ” of the small intestine, CIS 
Rodent ulcer, radium therapy in, 1608 
Roeder on results of total gastrectomy, 
500 

Roentgenography, see X-ray diagnosis ; 
X-ray examination 

Rolleston on distribution of duodenal 
cancer, 603, 621 

Roscoe, Graham and Lewis on hyper- 
chlorliydtia in cases of stomal 
ulcer, 407 

Rosenthal on splenic anamta, 835, 837 
Roux’s method in Y for gastro-jejuno- 
stomy, 360, 386 

secondary peptic ulcer following, 404 
Rovsing’s sign in diagnosis of appendi- 
citis, 916 

Rowlands on mortality of gastric carci- 
sozna, 416 

Rowlands and Simpson on anaunia 
following gastric operations, 402 
Rupture of gall-bladder, 729 
of liTCr abscess, 743 
of spleen, 890 
o£ stomach, 173 
Ryle's stomach tube, 118 

S 

Sacs, hernial, see Hernial sacs 
Saint on glandular hyperplasia of small 
intestine, 597, 621 

on multiple hEemangiqmata of the 
jejunum, 597, 621 
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Salmon’s L’gatnre operation for lisezoo- 
rthoids, lliles’ modiScation of, 
1284 

Salpingitis and appendicitis, differential 
diagnosis of, 91D 

Salvarsan in treatment of purpura 
htcmorrhagica, 877 
jaundice due to, 7G9 
Sarcoma of rectum, 1408 
of small intestine, 613 
of spleen, 847 
of stomach, 517 
Sargent’s depressor, 920 
Scalpels as source of wound infection, 
1218 

Schimmelbusch’s syringe, 527 
Schoemaker’a operation of partial gas- 
trectomy for gastric and duo- 
denal ulcer, 384, 385 

Schofield on radon treatment of duodenal 
carcinoma, 607, 621 

Scopolamine preliminary to ancesthesia, 19 
Scott Bidout forceps, 332 
Scurocaine, see Norocaine 
Secondary peptic ulcer, ?fc Gastric and 
duodenal ulcer, secondary 
Sedative drugs before operation, 19 
“ Sentinel pile,” 1292 
Sepsis following abdominal operations, 
1216 

Septictemia, jaundice in, 84 
Sewell and Hoskm’s hed-lUter, 926 
Sex factor in gastro-intestinal disorders, 
91 

Sherren’s delayed (Ochsner-Sherren) treat- 
ment of appendicitis, 924 
operation of gastro-]ejunostomy, 360 
skin triangle in appendicitis, 916 
stomach clamp, 328, 461, 462 
Shipway’s warm ether-vapour apparatus, 
11 

Shock, operative, 22 
causes of, 2'2 
drugs in treatment of, 24 
doe to ansesthetic overdosage, 23 
fluids in, 22, 23 
loss of temperature in, 23 
oxygen deprivation and, 23 
pathology of, 22 
signs of, 22 
traumatic, 22 
treatment of, 23, 24 


Sialo-adenitis, acute septic, see Parotitis, 
acute suppurative 

Sigmoid colon, carcinoma of, 956, 9C0 
resection of, 965 
stricture of, 917 
volvulus of, 948, 1027 
Sigmoidoscopy in ulcerative colitis, 945 
Simpson and Rowlands on anaMnia follow- 
ing gastric operations, 402 
Sinclair on gastric polyposis, 522 
Skin, appearance of, m gastro-intestinal 
disease, 92 

disinfection of, m operations for peptic 
ulcer, 322 

freezing of, bp ethyl chloride, 10, 33 
hypenesthesia and hyperalgesia of, m 
abdommal di«ease, 105 
preparation of, for abdominal opera- 
tions, 446 

in relation to wound infection, 1216 
radium therapy in cancer of, IC07 
in epithelioma of, 1610 
Sleeve resection of the stomach, 276 
Small intestine, see Intestine, small 
Smith’s (Durden) results in radium 
therapy of carcinoma of the 
bladder, 1620 

Smoking, see Tobacco smoking 
Snake venom in treatment of purpura 
ba'morrbagica, 877 
Sodium amytal as basal narcotic, 20 
Sodium enpan, see Evipan 
Sodium morrhuate m treatment of hacmat- 
emesis due to portal cirrhosis, 
744 

Sodium poneryl as basal narcotic, 20 
Somnoform anesthesia, 10 
Souttar’s cases of acute intestinal obstruc- 
tion, 974 

Spectroscopic method for detection of 
occult blood, 129 

Sphincterotomy for anal fissure, 1299 
Spinal analgesia, see Analgesia, local, 
spinal 

Spinal block, see Analgesia, local, spinal 
Spine, abdominal pain in diseases of, 97 
Spinocain, 23 

Splanchnic block, Braun’s technique in, 
56 

in obdominal surgery, 55, 66, 57 
Kappis’ method, 66 
{see aUo Analgesia) 
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Spleen, 803 
abscess of, 842 
fetiology of, 843 
diagnosis of, 843, 844 
drainage of, 845 

examination of the blood in, 844 
rupture of, 844 
splenectomy for, 844 
splenic puncture in, 844 
symptoms of, 843 
treatment of, 844 
X-ray diagnosis of, 844 
accessory, 809 

in cases of purpura hjcmorrbagica, 
878 

benign growths of, 847 

blood-plateleta in relation to, 829 

blood-vessels of, 806 

cysts of, 845 

dermoid cysts of, 846 

ectopic, 850 

effects of X-rays on, 820 
enlargement of, in dyspeptic states, 111 
floating, see Spleen, wandering, Mow 
gumma of, 849 

h«*matemeai8 in diseases of, 82 
hydatid cysts of, 846 . 
irradiation of, in the leuksemia*. 821 
m lymphadenoms, 823 
in polycythsemia, 822 
in purpura haimorrhagica, 876 
malarial, 849 
new growths of, 847 
puncture of, 844 
radio-therapy in disea^s of, 822 
removal of, sec Splenectomy 
rupture of, 890 
causes of, 890 
clinical types of, 893 
“ delayed ” type of, 895 
due to direct injuries, 890 
due to indirect injuries, 890 
incidence of, 890 
naked-eye appearances in, 893 
operative mortality in, 897 
splenectomy in, 896 
technique of, 897 
spontaneous, 890, 891, 892 
symptomatology of, 894 
traumatic, 890 
treatment of, 896 
sarcoma of, 847 


size of, in purpura L'emorrhagica, 875 
surgical diseases of, 842 
syphilis of, 848 
torsion of, 851 
tuberculosis of, 847 
wandering or floating, 850 
causes of, 850 
compheations of, 851 
diagnosis of, 851 
symptoms of, 851 
treatment of, 852 
X-ray therapy in diseases of, 821 
Splenculus, 809 

excision of, in splenectomy, 809 
growth of, after splenectomy, 809 
Splenectomy, blood changes after, 817 
Wood-platelet count after, 832 
blood-platelct increase after, 831 
blood-platelets in relation to, 837 
burst abdomen following, 817 
complications of, 816 
empyema after, 817 
haemorrhage complicating, 816 
in Egyptian splenomegaly, 899 
technique of, 902 
in Gaucher’s disease, 861, 862 
in bjcmolytic Jaundice, 885 
mortality and late results of, 887 
in purpura hccmorrhagica, 877 
advantages of, 873 
indications for, 872 
operative mortality of, 873 
recurrences after, 878 
results of, 878 

in rupture of the spleen, 896. 897 
in splenic antomia, 8C9 
ligature of coronary vein in, 870 
mortality and late results of, 871 
pre-operative measures in, 869 
in splenomegaly, technique of, 812 
incision and choice of inebion, 806 
indications for, 803 
intestinal obstruction following, 817 
ligature of splenic artery as alternative 
to, 818, 8i0 
mortality of, 824 
peritoneal effusion after, 816 
persistent hiccough following, 817 
ph^olc^ical effects of, 817 
pleural effusion after, 817 
pneumonia after, 817 
post-operative shock in, 816 
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pulmonary collapse after, 817 
removal of accessory spleen or ‘•plencuU 
in, 809 

results of, at the Jlayo Clinic, 8*24 
sub-diaphragmatic suppuration after, 
81G. 

technique of, 8()j 
in, Egyptian splenomegaly, 902 
in splenomegaly, 812 
thrombosis after, 81 C, 832 
ventral hernia folloiving, 817 
X-ray treatment as alternative to, 
821 

Spfeiuc aniomia (Baiiti’s disease), 
ictiology and pathology of, 8C5 
ascites in, 868 
blood changes in, 8GG 
blood-platelets in. 835, 837, 83S 
bone-marrow in, 868 
chronicity of, 8G5 
cirrhosis of the liver in, 8G8 
dyspeptic ajTnptoms m, 8G8 ; 

haimorrhage in, 867 
lymph glands in. 808 
mortality of splenectomy for, 871 
pathology of, 8C5 

post-operative thrombosis in, 835, 837, 
838 

rupture of msophageal varices in, 807 
splenectomy for. 869 
mortality and late results of, 871 
pre-operative measures in, 809 
«ldenomegaly in, 805 
stages of, 8G5 
symptoms of, 8G5 
treatment of, 8G8 
Splenic artery, aneurysm of, 842 
ligature of, as alternative to splen'^c- 
tomy, 818, 840 
Splenic puncture, 844 
Splenomegahc cirrhosis, 8,55 
Splenomegaly, anwmia in infancy and 
childhood and, 832 
Bauti’s disease and, 8G3 
cirrhosis and, 855 
Egyptian, 898 
letiology of, 808 
blood picture in, 899 
parasitohigy of, 808 
splenectoinr for, 899 
after-tre.itment, 901 
an£esthe>«ia, 0(V> 


mortality of, 899 
technique of, 899, 902 
stages of, 898 

symptomatology of, 898, 899 
Gaucher’s disease and, 855 
m hfcmolytic jaundice, 883 
in splenic anaimia, 865 
von Jaksch’s disease and, 852 
ligature of splenic artery as alternative 
to splenectomy in, 818 
malarial, 649 

pseudo-Ieukamuc aummia of infants 
and, 852 

splenic anajmia ami, 863 
technique of splenectomy in, 812 
thrombophlebitic, 853 
Stamm’s method of gastrostomy, 448 
“ Steer-horn ” stomach, 182 
Stenosis, of pylorus, sec Pyloric stenosis 
of rectum, see Stricture of anas and 
rectum 

Stewart on adenomata of the stomach, 521 
on incidence of ulcer-cancer of the 
stomach, 561 

Sthenic constitution m gastro-mtestinal 
diseases, 00 

Stiles’ operation of gastro-jejunostomy, 

360 

Stitch abscess, 1217, 1219 
Stockholm technique in radio-therapy of 
carcinoma of the cerVLV, 1650 
Stoma in gastro-jejunostomy, 361 
Stomach, acidity of, in relation to 
dyapepsia, 122 

acute suppurative cellulitis of, see 
Gastritis, acute phlegmonous 
adenoma of, 521 
amesthesia in surgery of, 55 
angioma of, 522 

atonic, and pyloric obstruction, 294 
Iicnign growths of, 519 
physical examination in, 024 
symptoms of, 523 
treatment of, 525 
X-ray diagnosis of, 1502 
carcinoma of, 416 
adenomata and, 418, 521 
aitiology of, 416 
age incidence of, 417 
aiuemia in, 91, 439 
anorexia in, 82, 439 
benign growths in relation to, 418 
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Stomach, carcinoma of, cachexia in, 91 
causes of delay in diagnosis of, 441 
chronic gastric ulcer and, 417 
{see also Ulcer-cancer of the stomach) 
chronic gastritis and, 417 
clinical features of, 431 
clinical types of, 432 
condition of the bowels in, 440 
constipation In, 84 
curability of, 443 

determination of operability in, 465 
diagnosis of, 428 
differential diagnosis of, 441 
distaste for meat in, 82 
dj^pepsia in, 72 
dj’sphagia in, 440 
emaciation m, 438 
exciting factors m, 418 
gastric analysis in diagnosis of, 116 
heredity m, 417 
“ hunger pam ” in, 77 
incidence of, 416 
indmdual symptoms in, 437 
mopcrability in, 440 
inoperable, management of, 445 
jaundice m, 440 
loss of weight in, 81 
lymphatic glands in, 4GG 
meliena m, 82 
modes of extension of, 425 
nausea as symptom in, 77, 438 
operations for, 447 
patn in, 74, 76, 437 
palliative operations for, 447 
excision of growth, 460 
exclusion of growth (Devine’s 
operation), 459 
gastto-jejunostorny, 459 
gastrostomy, 447 
jejunostomy, 458 
palliative treatment of, 447 
palpable tumour m, 440 
pathology of, 418 

peripheral venous thrombosis in, 440 
pre^iperative treatment of, 445 
pyloric obstruction in, 284 
pyrexia in, 440 

radical operations for, 447, 460 
partial gastrectomy, 460 
total gastrectomy, 500 
recurrence of, X-rav diagnosis of, 
1504 


sex incidence of, 417 
spread of, 423 
symptoms of, 431 
treatment of, 444 
weight in, 438 

X-ray diagnosis of, 1494, 1504 
(see also Ulcer-cancer of the stomach) 
colloid cancer of, 418 
cysts of, 523 
dilatation of, 200 
acute, 15S 
aetiology of, 159 
diagnosis of, 164 
incidence of, 158 
pathological anatomy of, 161 
post-operative, ICO 
prognosis of, 164 
signs and symptoms of, 162 
treatment of, 165 
vomiting in, 162 
atonic, pain in, 77 

diverticulum of, X*ray diagnosis of, 
1489 

examination of, ^th special instru- 
ments, 87 
fibroma of, 521 
fistula of, sec Gastric fistula 
foreign bodies in, 174 
gastrotomy for, 176 
symptoms of, 175 
treatment of, 175 
X-ray examination in, 175 
fangating and polypoid tumours of, 420 
gastro-photography in examination of, 
88 

gastroscopic examination of, 87 
hair-ball in, 174, 175 
hour-glass, see Hour-glass stomach 
infiammation of, see Gastritis 
injuries of, 1 72 

(see also Stomach, rupture of, lelmc) 
instruments for examination of, 87 
“ leather-bottle,” 422 
X-ray diagnosis of, 1497 
lipoma of, 522 
malignant ulcer of, 418 
(see also Ulcer-cancer of the stomach) 
myomata of, 520 

nerve supply of, in relation to ileus, 
1183 

new growths of, 416 

normal. X-ray examination of, 1483 
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operations on, htemateinesis after, 82 
post -operative complications of, 391 
post-operative treatment, 387 
perforation of, pain in, 76 
perigastric adhesions, 255 
poij’posis of, 622 

X-ray diagnosis of, 1502 
rupture of, 173 
sarcoma of, 617 
age incidence of, 517 
diagnosis of, 519 
incidence of, 517 
pathology of, 517 
treatment of, 519 

sleeve resection of, in hoitr-glasa 
stomach, 27C 

spasm of, X-ray appearances m, 1486 
“ steer-horn,” 182 
syphilis of, 210 
X-ray diagnosis of, 1501 
tuberculosis of, 211 
X-ray diagnosis of, 1502 
ulcer of, see Gastric ulcer ; Gastric and 
duodenal ulcer 

ulcer-cancer of, see Ulcer-cancer of the 
stomach 

wounds of, 172 ' 

X-ray examination, in diseases of, 1489 
of the normal stomach, 1483 
('ec also under Gastric) 

Stomach tubes, 117 
technique of passing, 118 
Stomal ulcer, see Gastric and duodenal 
ulcer, secondary 
Stools, see Fkccs 
S tovaine as local analgesic, 29 
Strangulated hernia, see Hernia, strangu- 
lated 

Streptococcic carriers in relation to wound 
infection, 1218 

Streptococcus fsecalis, associated with 
appendicitis, 913 

Stricture of anus and rectum, 1373 
amyloid degeneration of kidneys due to, 
1389 

cicatricial or fibrous, 1373 

complications of, 1388 

following operations for hsmorrhoids, 

1290 

intestinal obstruction due to, 1388 
linear or annular stricture, 1373 
ffitiology of, 1373 
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pathological anatomy of, 1375 
symptomatology of, 1374 
treatment of, 1376 
when the stenosis is situated at the 
«mal orifice, 1376 

when the stenosis is situated at the 
level of the upper border of the 
intoma) sphincter, 1377 
when the stenosis is situated at a 
level of three or more inches 
above tbe anal orifice, 1378 
para-rectal suppuration due to, 1338 
sequela? of, 1388 
tabular stricture, 1379 
«?tiofogy of, 1379 

chronic inflammation of the uterus as 
a causative factor m, 13S1 
pathological anatomy of, 1384 
sj-mptoraatology of, 1382 
syphilis and, 1380 
treatment of, 1385 
by dilatation, 1386 
genera), 13S8 
local, 1335 
varieties of. 1373 
Subarachnoid spinal block, 35 
Subpbrenic abscess, 221, 1153 
anatomy of the sub-diaphragmatio 
spaces in relation to, 1164 
left antero-mfenor intra peritoneal 
space, 1157 

left postero-infetior intra-pentoneal 
space, 1157 

left superior intra-pentoneal space, 
1157 

retroperitoneal spaces, 1158 
right antero-superior intra-peritoneal 
space, 1156 

right inferior intra-peritoneal space, 
1156 

right postero-superior intra-pcriton- 
eal space, 1155 
appendicular origin of, 1163 
l»cteriology of, 1159 
biliary origin of, 1165 
causes of, 1162 
appendicular, 1163 
gastro-duodenal, 1164 
hepatico-biliarj', 1164 
clinical features of, 1167 
clinical varieties of, IICG 
complicating acute cholecystitis. 729 
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Subphrenic abscess, diagno-'is of, 1165 
differential diagno'is of individual space 
infections, 1170 

fate of untreated abscesses, 1159 
gastro-duodenal origin of, 1164 
bepatico-biliar}' origin of, 1164 
incidence of al«cess in the various 
subphrenic spaces, II CO 
morbid anatomj of, 1159 
mortality of, 1153 
pathology of, 1159 
physical signs in, 1168 
prevention of, 1169 
routes of infection in, 1161 
direct infection, 1161 
intra-peritoneal spread, 1161 
irmpbatic spread, 1161 
spread along retroperitoneal cellular 
tissues, 1162 

spread vk the blood stream, 1162 
rupture of, 1160 
symptoms of, 1168 
thoracic complications of, IIGO, 1171 
treatment of, 1IC9 
conservative, 1171 
operative, 1171 

anterior extra-peritoneal opera- 
tion, 1177 

by transpetitoneal route, 1173 
by transpleural route, 1172 
by trans-serous route, 1172 
extra-serous approach in, 1173 
methods of approach in, 1172 
posterior extra-peritoneal opera- 
tion, 1174 

Subphrenic infection, 11G7 

suppuration, see Subphrenic abscess 

Suction apparatus for gastric operations, 
329, 462 

Sulbvan’s operation of end-to-side 
choledocho-duodenostomy 
(Coffey’s modification), 712, 714 

Sunlight, artificial, m pre-operative treat- 
ment of Ea«trio caremoma, 
446 

in pre-operative treatment of peptic 
nicer, 322 

Suppurative parotitis, see Parotitis, acute 
suppurative 

Suprarenal gland, enlargement of, in 
dyspepsia, 112 

Surface analgesia, 31 


Suture, by silver-wire, for closure of dis- 
rupted wounds, 1232 
Connell's, 330 

in -relation to wound infection, 1217 
loop-OD-the-mucosa, 330, SSL 
material for abdominal su^ery, 460 
3Iayo-ConnelI, 330 
Syncaine, see Novocaine 
Syphilis, and dyspepsia, 70 
as ft cause of stricture of the rectum, 
1380 

congenital, jaundice in, 769 
in relation to abdominal disease, 138 
jaundice in, 84, 763, 768, 769 
of the spleen, 848 
of the stomach, 210 
X-ray diagnosis of, 1601 
Syringe, Schimroelbusch's, 527 


T 

Tabes dorsalis, abdominal manifestations 
in, 97 

gastric crises of, 204 

Tftlma-Motison operation, sec Omento- 
pexy 

Tcleradium therapy, 1570 
{see also lladiura therapy) 

Teat meals, 119 
Ewald’s one hour meal, 119 
fractional, 119 

examination of fasting juice, 121 
ioterpeetation of results, 121 
technique of, 119 

with histamine oralcohol.indiagnosisof 
ulcer-cancer of the stomach, 
563 

Tetany in mfantUe pyloric stenosis, 149 

Tetra-cloth forceps, 328 

Thirst, in pyloric obstruction, 292 
post -operative, 1251 

Thoracic wall, anfcstbesia in operations 
on, 48, 49 

Thoracotomy, aniPsthesia for, 49 

Thorax, ano-stbesia in surgery of, 9, 48, 51 
diathermy in surgery of, 62 
premedication in surgery of, 48 

Thrombocytolitic purpura, see Purpura 
hfcmorrbagica 

Thrombocytopenia, see Purpura hremo- 
rrhagica 
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Thrombopenia, essential, see Puipora 
fafemorrhagica 

Thrombosis, femoral, post-operative, 
1257, 1258 

following splenectomy, 816, 832 
of mesenteric blood-vessels, 1030 
peripheral venous, in carcinoma of the 
stomach, 4‘10 
post-operative, 83-t 
blood-platelets in relation to, 833, 831 
m splenic an.Tmia, 835, 837 
low protein diet in, 834 
Thyroid extract in treatment of purpura 
hajmorrhagica, 877 

Thyroid gland, anie'thesia in surgery of, 
44 

Thyroidectomy, partial, avertm narcosis I 
in, 27 

Tobacco smoking, and dyspepsia, 70 
(luting treatment of peptic ulcer, 376 
in relation to peptic uicerafioo, J87, 
302 

Tongue, radium therapy in cancer of, 
1576 

Tonsil, ladiam therapy in cancer of, 1593 
TranS'Sacral block in perineal surgery, 60 
Tremor during ether amesthesia, 12 
Trichobezoar, 174, 175 
Tripartite rubber bag for operating tables, 
G66 

Trocar and cannula, 3fayo’», 665 
Tropacocaine, 29 

Tropical abscess of liver, sec Liver, 
abscess, tropical 
Tuberculosis, of colon, 947 
of kidney. X-ray diagnosis of, 1544 
of liver, 747 
of spleen, 847 
of stomach, 211, 1302 
Tuberculous colitis, see Colitis, tuber- 
culons 

peiitonitb, see Peritonitis, tubcrcnlous 
Tubes, Paul’s, 949, 950 
Tumours, see Carcinoma ; Sarcoma, -etc. 
Turner (G. Grey) on incidence of stomal 
ulcer, 404 

sign of acute pancreatitis, 786 
Tutocaine, 29 

Typhoid fever, in relation to gall-stones, 
727 

spontaneous rupture of the spleen in, 

891 I 


1739 
U 

Ulcer, duodenal, see Duodenal ulcer 
gastric, see Gastric nicer 
peptic, see Gastric and duodenal ulcer 
rodent, see Rodent ulcer 
stomal, see Gastric and duodenal ulcer, 
secondary 

Ulcerative colitis, see Cohtis, ulcerative 
Ulcer-cancer of the stomach, 418, 561 
(lefixutJOD of, 561 
diagnosis of, 428, 436 
accessory methods in, 562 
detection of faecal occult blood, 564 
gastric analysis, 562 
incidence of, 561 
pathology of, 565 
roacroscopical appearances, 565 
microscopical appearances, 566 
Symptoms of, 436, 502 
treatment of, 444 
X-ray appearances in, 1496 
(«ee also Stomach, carcinoma <>f) 

Ulcer diathesis, 181 

Ultra-violet light m treatment of purpura 
haimorrhagica, 876 

Umbilical henna, see Hernia, umbilical 
Urea concentration test, 133 
tolerance test, 134 

Ureters, congenital anomalies of, X-ray 
diagnosis of, 1551 

dilatation of, X-tay diagnosis of, 1651 
X-ray examination of, 1540, 1551 
Urinary tract, pyelography of, 1540. 
1541 

X-ray examination of, 1540 
Urine, ammonia-coefficient of, in hepatic 
disease, 773 

bile-pigment in, 731, 753 
in dyspepsia, 131 
in pyloric obstruction, 292 
retention of, following herniotomy, 1034 
following operations for hsemorrhoids, 
1290 

post-operative, 1245 
causes of, 1247 
incidence of, 1245 
treatment of, 1247 

urinary nitrogen-coefficient in hepatic 
di3ca«e, 773 

Uterine hremorrhage, radio-therapy of, 
1665 
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Uterus, carcinoma of, diagnosis of, 1659 
radio-therapy of, 1G43, 1638, 
16C0 

treatment of, ICGO 
chorion epithelioma, of, 1600 
diagnosis of, 1661 >1 
radio-therapy of, 1061 
treJitment of, 1661 

chronic inflammation of, as causathi; 
factor in stricture of the rectum. 
1381 

fibroids of, radio-therapy of, 1663 
radio-therapy in carcinoma of, 1613, 
1658,1660 

sarcoma of, radio-therapy in, 1661,1662 
{see also Cervix uteri) 


V 

Vagina, carcinoma of, radio-therapy in, 
1662 

tuberculosis of, radio-therapy in, 1 $70 
Vaginal examination in abdominal 
disease, 113 

Van den Bergh reaction, ToO 
indirect, 760, 761, 752 
interpretation of rcsalts of, 733 
technique of, 752 

Varicocele, ansesthesia in operations for, 63 
Varicose veins of the cesophagus in 
splenic anaimia, 867 

Vater. ampulla of, carcinoma of, 603, 601, 
610 

Verbrngghen on the spread of gastric car- 
cinoma, 425, 601 

Vcrmj/ffTza appendix, tee Appendix 
Vick’s cases of acute intestinal obstruc- 
tion, 974, 979 

of acute intossusception, 1022 
of strangulated hernia, 1031 
of volvulus, 1026 
Villous tumour of rectum, 1399 
Vmcthene anre«thesia, 13 
\ iscera, enlargement of, in dvspepoia, 

no 

transposition of, X-rav diagnosis of, 
1527 

Visceral pain, 101 

tendeme&s, in abdominal disease, 106 
Visceroptosis, and duodenal ileus, 622, 624 
and ileus. 1208 


constipation in, 84 
dyspepsia and, 72 
pain in, 76 

Vitamins B and C, in treatment of pur- 
pura Iiaimorrhagica, 877 

Volvnlus, 1026 
aetiology of, 1027 
acnte, of colon, 946 ' 
neonatorum, 1030 
of the cmcum. 1030 
of the colon, 918 
of the sigmoid, 1027 
clinical features of, 1027 
pathology of, 1027 
treatment of, 1028 
of the email intestine, 1029 
(etiology of, 1029 
clinical features of, 1029 
diagno.sb of, 1029 
pathology of, 1029 
treatment of, 1029 

Vomiting, after gastric operations, 391 
latecanscs of, 399 
palliative measures in, 393 
secondary operative measures in, 396 
after spinal analgesia, 38 
in acute dilatation of the stomach, IG2 
in acute intestinal obstruction, 991 
in henign groirtbs of the stomach, 324 
in dyspepsia, 77, 78 
in hour-glass stomach, 270 
in infantile pyloric stenosis, 147 
in peptic ulcer, 76 
in pyloric obstruction, 291 
ketosis ns cause of, in children, 98 
nervous causes of, 97, 93 
refler, 97 

Vnlva, carcinoma of, radio-therapj* in, 1663 


IV 

Walters’ (Waltroan) cases of trans- 
plantation of citernal biliary 
fistula, 711 

on incidence of sarcoma of the stomach, 
517 

on treatment of obstmetion of the 
common bile-duct, 659 
Walton on acute dilatation of the 
stomach, 160 

on incidence of anastomotic ulcer, 404 
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on pathology of duodenal carcmoma, 
604, 621 

operation for hoar-glass gtomach, 280 
operation of indirect implantation of 
the common bile-duct into the 
duodenum, 712 

results in cholecystectomy for chronic 
cholecystitis, 719 

Wandering spleen, see Spleen, \randering 

Wangensteen’s method of duodenal drain- 
age by suction-siphonage, 998 

Ward and Smith’s resnlts in radium treat- 
ment of cancer of the tongue, 
1586 

Wassermann reaction, value of, m abdo- 
minal disease, 133 

Water-brash, in chronic duodena! nicer, 
199 

in dyspepsia, 60 

Wateraheda, abdominal, 110, 1199, 1212 

Westminster Hospital radram bomb, 1572 

Weight, in carcinoma of the stomach, 43$ 
in dyspepsia, 81 

in gastric and duodenal ulcer, 81 
m gastro-intestioal diseases, 91 
loss of, in carcinoma of the stomach, 81 
in hour-glass stomach, 270 
in infantile pyloric stenosis, 148 
in obstruction of the common bile- 
duct, 81 

in oesophageal obstruction, 81 
in pyloric obstruction, 292 
in pyloric stenosis, 81 
in stricture of the rectum, 1384 

A^^litehead’s operation for hsmorrboids, 
1292 

Wilkie’s method of clo«iQg a mid-Ime 
epigastric wcisioa, 322, 323 
on chronic cholecystitis, 643, 653 
on chronic duodenal ileus, 022, 624 
on incidence of carcinoma of the gall- 
bladder and bile-ducts, 63S 
operation for gastro-colic fistula, 313 
operations for gall-stones, 642 
results in cholecystectomy for chronic 
cholecystitis, 719 

results in gastro-duodenostomy, 315 
two-stage operation for gastro-jejunal 
fistnife, 412 

Wilms’ method of pyloric occlusion for 
gastric and duodenal ulcer, 334, 
337 


Witzel’s jejunostomy, 458 
for duodenal fistula, 264 
method of enterostomy for acute 
intestinal obstruction, 1006 
method of gastrostomy, 452 
Wolf-Schindler gastroscope, 87 
Wolfier’a operation of gastro-jejimostomy, 
359 

Women, radio-therapy in diseases of, 1625 
Worms, intestinal, as a?tiologieal factor 
m appendicitis, 912 

Wound infection, see Abdominal wounds, 
infected 

Wright (Garnett) on anastomotic ulcer, 
403, 404, 405, 409 


X 

X-ray diagnosis, 1483 
of actinomycosis of the colon, 1521 
of acute intestinal obstruction, 994 
of appendicitis, 1515 
of benign tumours of the colon, 1523 
of the duodenum, 1510 
of the stomach, 1502 
of carcinoma of the colon, 1524 
of the duodenum, 1510 
of the gall-bladder, 1539 
of the jejunum, 611 
of the stomach, 1494 
caremomatous ulcer, 1496 
dificrential diagnosis, 1500 
direct signs of cancer, 1493 
indirect signs of cancer, 1493 
‘'leather-bottle” stomach, 1497 
polypoid growth, 1495 
of cholecystitis, 1534 
of colitis, 1520 

of congenital anomalies of the colon, 
1526 

of the kidney, 1546 
of the ureters, 1551 

of congenital hypertrophic stenosis of 
the pylorus, 1506 
of diaphragmatic hernia, 1504 
of dilatation of the ureters, 1551 
of diseases of the bladder, 1555 
of the colon, 1520 
of the duodenum, 1508 
of the kidney, 1544 , 

of the stomach, 1483 
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X-ray diagnosis, of diverticula of tlie 
duodenum, 1511 

of diverticulum of tlie stomach, 1489 
of diverticulitis, 1521 
of duodenal delay, 1513 
of duodenal ileus, 623 
of duodenal obstruction, 1512 
of duodenal ulcer, 1503 
of duodenitis, 1508 
of embryoroa of the kidney, 1550 
of gall-bladder disease, 1534 
of gall-stones, 1535 
of gastric cancer, 1494 
of gastric diseases, 1489 
of gastric ulcer, 1490 
inactive gastric ulcer, 1494 
indirect signs of gastric ulcer, 1492 
multiple ulcers, 1494 
ulcers above the incisura angulatis, 
1490 

ulcers below the iucisura angulatis, 
1490 

of gastro-jejunal ulcer, 1603 

of hydronephrosis, 1544 

of hypernephroma, 1549 

of kidney diseases^ 1544 

of “ leather-bottle ” stomach, 1497 

of left-sided colon, 162G 

of tnegacoloo, 1526 

of new growths of the gall-bladder, 1639 
of papilloma of the renal pelvis, 1650 
of peptic ulcer, 202, 1490, 1503 
of pyloric hypertrophy, 1606 
of pyloric stenosis, 1500 
of recurrent carcinoma of the stomach, 
1604 

of rena.1 cahmlua, 1544 
of secondary peptic ulcer, 410 
of syphilis of the stomach, 1501 
of transposition of viscera, 1527 
of tuberculosis of the kidney, 1544 
of the stomach, 1502 
of tuberculous colitis, 1520 
of tumours of the kidney, 1548 


of ulcer-cancer of the stomach, 1496 
of ulcerath'e colitis, 1520 
[seeaiso X-ray examination) 

X-rav examination, 1483 
of the alimentary tract, 1483 
of the appendix, 1515 
of the bladder, 1540, 1552 
of the colon, 1518 
of the duodenum, 150T 
of the gall-bladder, 1527 
of the iieum, 1513 
of the jc]unum, 1513 
of the kidneys, 1540 
of the small intestine, 1513 
of the stomach, 1483 
of the ureters, 1540, 1551 
of the urinary tract, 1540 
{see afso X-ray diagnosis) 

X-ray therapy, eee Hadio-therapy 
X-rays, high voltage, in treatment of 
malignant di«e3sc in gynaico- 
logical cases, 1671 
apparatus, 1674 

condition of the skin area to be irra- 
diated, 1672 
dosage, 1676 

extent and ennronment of primary 
lesion, 1673 
field selection, 1675 
immediate and after-effects of irradia- 
tion, 1680 

immediate object of treatment, 1674 
methods of appbcation, 1675 
pathology in relation to, 1674 
phpical factors m, 1675 
ph 3 ' 8 ics of, 1674 

I piecautvoas taken during irtsyiialiou, 

168 J) 

preparation of the patient, 1671 
site of primacy lesion, 1673 
technique of, 1077 
unit of measurement. 1675 
(see also Eadio-therapy ; Eadium ; 
Eadium therapy) 



